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KING SUDRAKA 

An Historical Study 

By Dr. B. A. Saletore, 

Professor of History and Economics, Gujarat College, Ahmedabad 

Summary : I. Introduction. II. Internal Evidence of the Mk. examined. 
(A) The Prologue — King Sudraka’s attainments, age, and end. (B) Religious condition. 
(C) Social condition. (D) Geographical data. (E) Miscellaneous details. (F) King 
Sudraka and Garudatta in Southern history. III. Some problems analysed. (A) 
The problem of the dual authorship, of Prakrit, and of the plot of the drama. (B) The 
problem of the date of the drama. (C) The problem of some technical words. (D) The 
problem of Ujjain and the asvamedha sacrifice. 

I. INTRODUCTION 

S anskrit literature abounds in fascinating problems which admit 
of an historical treatment. One of these is that relating to the age 
and authorship of the celebrated drama C 2 i\\cd Mr icchakatikd {Mk) . 
We may briefly allude to the main theories prdpounded till now by 
Sanskrit scholars in regard to the age and identity of the author of the 
Mk. Some have placed him before Kalidasa ; others, after Kalidasa ; 
still others have identified him with Dandin ; and, finally, he has been 
declared to be a mythical figure. 

On the basis of one of the statements in the Skdnda Purdna, king 
Sudraka, the author of the Mk.^ was made one of the Andhrabhrityas.^ 
The fact that Rarnila and Somila, — the latter of whom is mentioned by 
Kalidasa, and the former by Rajasekhara along with Bhasa — , composed 
a Siidraka-katha, is, as Keith i-emarks, significant of Sudraka’s legendary 
character in the time of those authors, which was “ considerably 
before KaUdasa.”^ Sylvian Levi discounted the thesis of Sudraka’s 
having preceded Kajidasa.^ 

StenKonow identified king Sudraka with the Abhira ruler Sivadatta, 
who, or whose son I^varascna, overthrew the last of the Andhrabhvit- 
yas, and founded an era called the Traikuiaka or th(^ Kalacuriya or 
the Cedi era, the first year of which was A.D. 2 49-50 .^ The fact 
that Vamana, a writer on rhetoric (III. 2. 4.), who TTas^ been assigned 
to the eighth century A.D., cites from the play helps us to assign 

Sudraka to a period earlier than, if not contemporary with, Vamana 
himself. Pischel’s attempt to attribute the Mk. to Dandin® has been 
discredited by Keith.’ We shall see later on in the course of this 


^ Wilson, Works, IX, p. 194 ; Keith, The Sanskrit Drama, p. 129. 

> Keith, ibid., pp. 127, 129. 

® Sylvian Levi., Theatre Indicn, I. p. 198. 

♦ Sten Konow, Aufsdtze KMr Kaltur-und Sprachgeschichte : Ernst Ktihn gewindet, 
p. 107 ff. On I^varadatta, read Fleet, Dynasties of the Kanarese DistrictSfp. 294. 

6 Keith, ibid., pp. 92, 128. 

8 Pischel, RudraPa, pp. 16 ff. 

T Keith, op, cit,, p. 128. 
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paper that there are more weighty reasons than those given by Keith, 
for rejecting the identification of Dandin with king Sudraka. We 
may note in this connection that Rajasekhara in his Kdvyarnimdmsa 
(ninth century A.D.), places Satavahana before Sudraka,* This, how- 
ever, runs counter to a later tradition as given in the Vlracarita and 
by the younger Rajasekhara, to the effect that Siidraka was the minister 
of Satavahana, from whom he received half of his kingdom including 
the capital city of Pratisthana.® This later tradition cannot be accept- 
ed in view of the fact that, according to the Kathdsaritsdgara, the minister 
of Satavahana was Sarvavarman, the author of the grammar called 
Kdtantra, Since Sarvavarman has been assigned to the end of the third 
century the evidence of the Kathdsaritsdgara may be utilized 

to disprove the later tradition as recorded in the Vlracarita and by the 
younger Rajasekhara. 

Rejecting all the above, Keith wrote thus : — ‘'These references 
seem to suggest that Sudraka was a merely legendary person, a fact 
r rather supported than otherwise by his quaint name, which is absurd 
[lin a king of normal type. . . .To make history out of Buddha’s death, 
say, 483 B.G., and the history of the third century A.D., is really impos- 
sible. Sudraka is really cle^iih^ mythical as is seen by the admission that 
he entered the fire, f()i' no one canTielieve that he foresaw his death- 
day so precisely or that the c(U'emony referred to is that performed on 
becoming an ascetic, or even that the prologue was added after liis death ; 
if it had been it would have doubtless been of a different type. Still 
less can we imagine that he was helped in his work by Ramilla and 
Somilla.”^^ 

Before we proceed further with our study, we may just note that 
^ Keith’s assertion that because a name appears to be quaint, it is absurd 
I in a king of normal type, cannot be entertained on historical grounds. 
For not only have we Sudraka as the name of a king but that of Piilaka 
as well in history. Thus, in the history of Assam, in the dynasty 
which is said to have been e.ftablished by Naraka, and which is suppt.sed 
to have lasted from circa 800 to 1000 A.D., there is a ruler called Palaka, 
who comes sometime after the king Silasthambha.^^ As regards 
f the other name, we have the name of Sudraka among kings both in 
I north and south Indian history. Thus king Sudrakayya was a feuda- 
tory of the Rastrakuta monarch Kannara Deva, Akalavarsa, in 
A.D. 968, governing the Kadambalige 1,000 country. One of the titles 
of this king, strange enough was “UjjainI Bhujanga.”^'"^ There was 
ano ther riil c r of the same name Sudraka i n the history of northern India. 
He is credited with the founding of the short-lived dynasty of Gaya in 
about A.D. 1,000.'* These cxample.s, therefore, are enough to show 
that the name Sudraka was by no means either quaint or absurd in the 
history of India. 


8 Rajasekhara, Kmyamimdmsa, p. 50 (G. O. S.). 

0 Journal of the Bombay Branch of the Royal Asiatic Society^ VUI, p. 240 ; Keith, 
0/. ci/., p. 1 20. 

R. Sharna Sastri, Mysore Archaological Report for 1 02(), p. 27. 

1 1 Keith, op. cit . , pp. 1 20-1 30 . 

1* Ray, Dynastic History of Northern Imiiay I. pp. 210-247. 

18 Epigraphia Carnatica, XI, HI. 23. 

H Ray, ibid., I, pp, 348, 380. 
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II. Internal evidence of the mk. examined 

(A) The Prologue 

None of the above historical figures is of any use to us in de^termin- 
ing the identity of king Sudraka^ the author of the Mk, Hence we have 
to examine the internal evidence of the drama in order to ascertain the 
identity of its author. In the prologue we have the following from the 
Sutradhara or the stage-manager : 

‘'....the illustrious Sudraka, of unfathomable spirit, a poet who 
was the best amongst the twice-born (Brahmans), having the gait of a 
powerful elephant and the eyes of a cakora, whose face was like the full 
orb of the moon and whose figure was excellent. And moreover Sudraka 
knew the Rig Veda, the Sama Veda, mathematics, the arts of medicine 
and erotics, and the science of elephant-training; he recovered by the 
grace of Siva eye-sight which was free from all disease ; had his son in- 
stalled with great pomp as king; he performed the asvajnedha; and after 
having attained the age of a hundred years and ten days, he consigned 
himself to the flames.” Then, again, we have the following: “There 
was a king they say, named Sudraka, who was addicted to war and was 
free from blunders, who was the ornament of Vedic scholars and an 
ascetic ; and who felt fascination for a personal encounter with enemy 
elephants.” 

From the above we may select the following criteria in determining 
the age and identity of king Sudraka : — 

(1) That he was the best among the twice-born (Brahmans) ; 

(ii) 'Fhat he was a poet of no mean order ; 

I iii) '[’hat he was of handsome appearance and of excellent figure ; 

(iv) That he was a scholar in the Rig Veda and Sama Veda, and an 

ornament exmong Vcdic scholars ; 

(v) riiat he was a scholar in mathematics, fine arts, and crolicr (lit. 

vaisikim, or the art of courtesans) ; and in elephant loie ; 

(\ i) d'hat he lived for one hundred years and ten days ; 

( vii ) Idiat he was given to warfare {bairn yuddha lubdhak) ; 

(viii) I’hat he was fascinated by an encounter with elephants ; 

(ix) lliat he installed his son on the throne ; 

(x) That he recovered his eye-sight with the favour of the god Siva ; and 

(xi) That he performed the asvamedha sacrifice. 

Of the above eleven criteria, the decisive ones are the following six; 
those relating to the king’s personal appearance, his caste, his knowledge 
of the Smritis, his long life, his contin'’-Ous warfare, his knowledge of 
elephant lore and his delight in fighting with ekrphants. And among 
these decisive criteria there are two which may be said to be the 
most determining of all factors. These two are the extraordinarily long 
life which the king lived, and his expert knowledge of the elephant lore. 
Now all the six decisive criteria, and especially the two determining 
ones, are most admirably applicable to, a ruler of the Deccan, whose 
achievements we shall briefly enumerate here. He was known as 
§ivakumara I, commonly known as Slvamara I. His other names 
were Nava Kama, Prthvi-Konguni, Sripurusa, and Sisthapriya, He 
belonged to the ancient Ganga royal house, and was the younger brother 
of the gallant king Bhfivikramsu 
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The epigraphs of king Sivamara I enlighten us on many points of 
interest. Thus, for instancef, the Hebburu copper plates dated in about 
A. D. 700, contains the following eulogy of that ruler : — “His (Bhuvi- 
krama’^) younger brother, whose lotus feet were illumined with the 
brilliance of the myriad jewel-suns in the diadems of great kings bend- 
ing down before him, the self-chosen lord of Laksmi, was named Nava 
Kama, beloved by the good {Sistha-priyah), destroyer of the hosts of his 
enemies, his fame the theme of song. Established at the breast of 
Laksmi, he takes away the fame of Muraripu (Visnu), desires the pure 
character of Rama, assents to the doctrine of Manu revered i)y the 
wise ; an inexpressible terror to the world ; as a seducer of other’s 
young wives he is a blameless Devaraja (Indra) ; how wonderful ! 
And what greater wonder there can be than the fruit of the affection 
of the good ? Whose history white as the fibres of the inner stalks of 
lotus, the Kinnaras hymn on Meru girded with gold, decorated with the 
stars as with flowers, and on the peak of Kailasa marked with the lotus 
feet of the daughter of the mountain (Parvati), and on the Vindhya 
mountain surrounded with the woods fanned by gentle breezes from the 
Reva (Narmada). In the inner courts of the palaces of kings hostile to 
whom the Kirata women decorate their bodies with the nector from the 
temples of the elephants slain by him, and sec delighted the reflection 
of their joyous embraces in the jewelled courtyards. By him (Sivamara) 
whose cherished order was placed on the summit of the crown of many 
kings, the ruler over his enemies, a terror to the multitude of hostile 
kings.. 

Granting for argument’s sake, that the above description contains 
an exaggerated account of some details, let us see whether any of the 
criteria we have mentioned above can be made to agree with some of 
the statements given in tlie preceding description. On four points there 
is complete agreement between the description of king Sudraka as given 
in the prologue of the Mk. and that given in the Hebburu plates. These 
four points arc the following : — (i) That the king was called Nava 
Kama, evidently because of his handsome appearance and excellent 
figure, (ii) That he assented to the doctrines of Manu, and was l^e- 
lovcd by the go(^d, who were evidently those well -versed in the sdstras 
and sf?iritis, (iii) That he was likewise well- versed in the science of erotics, 
which alone explains why in the Hebburu plates the king is described as 
a “seducer of others’ young wives” like Devaraja or Indra. And (iv) 
That he was given to warfare as the destroyer of the hosts of enemies, 
and as the terror to the multitude of hostile kings. 

The statement in the Hebburu plates that king Sivamara was a 
follower of the doctrines of Manu is admirably corroborated by another 
record called the JSaligrama copper-plate grant which is dated in the 
59th regnal year of the same king Sivarnara I ( — A. D. 709). In this 
record we have the interesting information that Srlmat Konguni 
the illustrious Sivamara I) was “the protector of the varnas and the 
d<sramaslike Vaivasta Manu, able to defend the southern quarter.” The 
fact that the king in the Mk. is described as an ornament among Vedic 
scholars, is likewise happily proved by the statement in the Saligrama 


1® Ep, Car., XII, Tin. 23, pp. 7-8. The word is understood by Patanjali 

in the sense of “the instructed,” See Macdonell, A History of Sanskrit Literature ^ 23, 

I ?idopt the meaning as given both by Rice and Shaina Sasbri. 
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record which states that the illustrious Konguni Muttarasa (Sivamara I) 
granted to a learned Brahman named Bhutasarma of the Krsnatreya- 
gotra and the Taittireya ^dkhd^ the village of Saligrama as a free gift, 
in the presence of certain high placed officials (named) and of scho’ars 
versed in the four Vedas {catmmidya) 

The Hebburu plates, however, do not enlighten us on the most 
determining factors in the identification of the author of the Mk^ 
those relating to the longevity and the expert knowledge in elephant 
lore of the author. The omission of the first factor in the Hebburu 
plates may be explained by the fact that this contemporary record was 
inscribed during the king’s life-time, and almost fifteen years before his 
death. Therefore, it is futile to CKpect any reference to the king’s longevity 
in the Hebbiiiu plates. As regards the second point relating to the 
mastery of the elephant lore, we must confess that its omission in this con- 
temporary record is inexplicable except in the sense that the king had 
not yet written a work on elephants when that record was inscribed. 
But the detailed description of his glory having been sung by the Kin- 
naras on the mountain xMcru, on Kailasa, and on the Vindhyas, explic- 
itly points to his having done something which made him one of the 
most famous figures in the whole of India. 

That king Nava Kama, Sivamara 1, was, indeed, a celebrated 
person is proved Ijy the consistent praise given to him in terms identical 
to those mentioned above, in records dated A. D. 762, 776, and in that 
dated about A. D. 900. These records l>eloiig to his successors, 
and in all these inscriptions the fact of his having destroyed hosts of his 
enemies being the theme of song, clearly indicates that some remarkable 
militaiy achievements were to his credit. Now we know from other 
recoj ds, c.s well as those cited alcove, that it was during the reign of his 
elder brother Bhuvikrama that a great battle had been fought at Vilanda, 
in which the Pallava king Narasimhapotavarmam was defeated, and that 
as a result of which the entire Pallava dominions had passed under the 
suzerainty of the Gangas. We know also that king Bhuvikrama's younger 
])rother Nava Kama had two Pallava princes as hostages in his charge. 

It is not unreasonable tp suppose, therefore^, that Nava Kama had taken 
part in the great battle of Vilanda, and that perhaps he might have been 
wounded in the eye. We confess that these are only assumptions for 
the present. However, there is no denying the fact that Nava Kama 
Sivamara I was a great warrior. 

Direct proof of his having been a great soldier is furnished in two 
records. One of them is the Devarahalli stone inscription, written in 
Old Kannada characters and language. This undated stone i user ip - 

'6 A{ys;ore Archmoloiticiil Rejmt for 1941 , p. 127 ff. Dr. Krishiia, who has edited this 
rreord, is inclined to identify the royal donor with Durvinita; but I identify him with 
Sivamara I on the following grounds. F'irstly, because of the distinctive epithet Vriddha- 
raja, which was borne only by .Sivamara I; secondly, because, like Sivamara I, the royal 
donor is described as “beloved of the subjects”; and thirdly, because both on historical 
and palaeographical grounds, as Dr. Krishna has ably shown, the record is assignable 
to the middle of the seventh century A.D. If we accept the detail of the IlOth regnal year 

being correct, the record, in my opinion, will have to he dated to 670 | 39^709 which 

would fall by a few years below the age assigned to the record on purely palaeographical 
grounds. 1 do not believe this last detail is a serious tlaw in our reckoning 

n See Ep, Car., IV, Gd, 47^ IX Nl. 60 ; M. A. R. for 191 ^, p. 28, 

^8 Rice, Mysore and Coorgfrom the Inscriptions, p. 37. 
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tion rightly assigned on palaegraphical grounds to the eighth century 
A. D., records the following, after giving the genealogy of the Ganga 
rulers till Sivamara I — That while Konguni (Sivamara I) was ruling 
the earth, Durvinita Ereyappor besieged Kosarupulki; and that seventy 
soldiers of his army, hailing from the village of tipagola broke the ranks 
of the enemy. For this brave action of theirs they received specifu^d 
gills of land. The Prince Durvinita Ereyappor is riglitly assumed by 
Dr. Krishna to have been the son of Sivamara We identify him 

with the Prince Ereyanga, who is mentioned in another record as govern- 
ing the Torenad, 500, the Kongalnad 2,000, and the Male 1,000 Pro- 
vinces. Incidentally we. may note that in neither record is he ex- 
plicitly stated to be the son of Sivamara I. But this need not vitiate our 
identification, since the names Durvinita as well as Ereyanga were borne 
by Ganga princes, and since it was customaty for princes of the royal 
blood to be appointed over large provinces, prior to their assuming the 
reins of administration. The significance of our identification of Dur- 
vinita Ereyappor with Ereyanga, the eldest son of Sivamara I, and of 
the fact that that prince was placed over many districts as governor 
in the reign of his father, may f)e borne in mind, when we shall explain 
later on an intricate problem in the Mk. 

Wc may now cite another record which refers to a war in the reign 
of king Sivamara I. This is the viragal or hero-stone found in the 
village of Hire Madhure, and inscribed in Old Kannada characters 
and language. On palaeographical grounds it has been assigned to 
the seventh century A. D. It commemorates the deatli of a gallant and 
learned follower of king Sivamara I by name Bhanu Dasa, when a 
subordinate named Kattiarasar of the king, pierced ('/.<?., fought) at 
Bage-iir. The brave soldier Bhanu Dasa is given much praise ; but 
we may note in particular the phrases, — which say that he was ever 
watcliful ngarding Manu {Manujagamn)^ that he was a companion of 
victory [jayamiiran) , and that he w;is a dehuler of the disloyal {unaro- 
r'aisikati), speak Jiighly of the chara(^ter of the followers ofking J^ivamara T. 
riie Bage-ur mentioned above was no other than Baguru in the Hosa- 
durga taluka, GhiUildroog district, where two more viragals referring 
obviously to the same battle, havx' been Ibund 

The other four criteria may now he examined. I’besc refer to the 
king's community, his high poetical skill .and knowledge of elephant 
lor(‘, his fascination in fighting wiili elephants, and, finally, tlu' lengtli 
of his life. Of these wc shall first dismiss the question of liis community. 
It is now a well-known fact that the rulers of the ancient Ganga royal 
House belonged to the Kanvayana gotra, and that, therefore, they may 
well be considered to have been Brahmans. We admit, however, iliat 
they have at the same time laid claims to a Solar descent, tracing their 

19 M. A. R. Jor itj’jo. pp. 17<U7. 

so Indian Antiquary j XIV', p. 229 ; Kic'c, Mysore and Coorg^ p. H7, 

21 M.A.R.for ig3g, pp. 118-120. Dr. Krishna assigns this record to the 
middle of the eighth century on palaeographical grounds. But there is no reason why 
it should not be assigned to the end of the seventh and the beginning of the eighth 
century. This would make it fall within the- limits of king Sivamara I. Another 
viragal assigned also to the eighth century A. D. by Dr. Krishna, has been 
discovered at Hire Madhure. Sec M. A. R. for 23, pp. 122-123. I do not 

wish to discuss this viragal here. 
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origin to Iksvaku.^* But we may concede to the Brahmanhood of 
the Gangas on the strength of an explicit statement in the records of 
one of the followers of king Sivamara I, which is called the Aluru copper- 
plate grant, and which we shall cite in detail in a later context in this 
paper. In this record dated in A. D. 798 issued by the Ganga prince 
Marasimha, the latter is called “^2 dvije.ia (the moon and also a Brahman) 
not only in pleasing women of lotus eyes (and blue water lilies) but also 
in fixing his mind in Visnu”.*^ 

We pass on now to the next criterion — that referring to the high 
poetical skill and the knowledge of elephant lore of king Sivamara I. 
In the Mk we have an admirable picture of a rogue elephant called the 
Post-breaker, running amock. It belonged to Vasantasena (Act. II). 
The graphic description of a ruii-away elephant given in this Act could 
never have been written by a layman : only an expert who was well- 
. versed in elephant lore could have pictured so minutely the doings of a 
'rogue elephant. In other words, the author of the Mk.^ who incor- 
porated this description of the havoc caused by the rogue elephant, 
seems to have known both the theory and practice of elephant lore. 
We assert that king Sivamara I was such an expert in the science of 
elephants. The best proof in support of our statement is the discovery 
of a work on elephant lore writte n . b y that ru ler. This work is called 
Kal pandr atnarn, which deals with the characteristics of elephants.*^ It is 
written in Sanskirt by a rule r c alled Sivama ra, who could have been no 
other than the one mcnlione3”above, since the second of that name, as 
we shall presently mention, wrote a different work on elephants dealing 
with a different subject. This work called Kal pandr alnam, therefore, 
proves the statement in the prologue of the Mk. that the king called 
)5udraka was a master of the haUi-siksd (science of elephants). We 
shall see later on in this paper that the admirable example which king 
Sivamara I had thus set in regard to the study of the science of elephants, 
was more than well maintained by his successors, three of whom wrote 
different treatises on elephants. If the hyperbolical statement in the 
Hebburu plates, referring to the Kinnara women decorating their bodies 
with the ncctor from the temples of tlie elephants slain by king Svarnara I, 
cited above, can have any meaning at all, it may be taken as a further 
proof to substantiate the statement made in the prologue of the MA., 
; that the king felt fascinated at the idea of a personal encounter with 
[ elephants. 

The most conclusive proof of the identity of the author of the Mk. 
with king Sivamara I |s that relating to the longevity of tb^ kjmr Vv^'e 
have seen that in the prologue of the play, the king calledSWraka is 
said to have lived one hundred years and ten days.*^ We have many 
examples of rulers in South Indian history who lived to a ripe old age. 
But we have very few instances of kings who completed one hundred 

** Rice, Mysore and Coorg, p. 30. In some records they arc described as Ksatriyas. 
M. A. R.for igsot p. 28. 

*8 M. A. R.for ig 24 , p. 78. See later on in this paj)cr for a detailed discussion 
.of this record. 

Kuppuswami Shastri, Trienniel Catalogue of MSS. in the Madras Oriental I ihrarv 
I V, No. 3791. 

*5 Dr. V'. G. Paranjpe translatt's this passage Thus “A hundred years and ten” 
(Trans, p. 2.). This is inadmissible, since it would mean liO years. The text clearly 
says — Satabdam-daiadinasahitanif which refer to ten days and not x^n years. 
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years of life. Indeed, we may venture to maintain that we have only 
one instance of a ruler, who lived for full one hundred years. And that 
ruler was king Sivamara I. This is proved by the Baradur plates of 
king Sivamara Fs grandson and successor Sripurusa II, issued in the 
first regnal year of the latter (A. D. 726). The Baradur plates are of the 
utmost importance in our indentification of the author of the Mk, with 
king Sudraka, since that record confirms almost all our assertions relating 
to the main criteria which we have adduced above, excepting that relating 
to the mastery of elephant lore. 

'Tlie Baradur grant after praising the achievements of king Bhuvi- 
krama, the elder brother of king Sivamara I, continued thus : — “His 
(Bhuvikrama’s) younger brother, waited upon by damsels of courage, 
knowledge, beauty, wisdom, reverence, and fame having made the 
kinsmen and subjects obey by granting presents and honours and by 
placing confidence, protector of the four castes according to the law as 
laid down by Manu and others, protecting his subjects as a father (prajdndm 
pitevanugrah), a pleasing figure to all the four directions {catur-diksu- 
prasanta vigrah), having filled his own treasury by carrying off the wealth of 
the hosts of his enemies whom he defeated by his own valour, always 
a Yama for numerous thieves the hostile army who did not bend down, 
having consistently with the Smritis lived for a complete hundred years 
{smriti-avirodhena varsd-satapurndyur) ^ was the illustrious (srimat) Prthvi 
Kongiini Vriddharaja Sripurusa, the second so named. He moreover, 
whose feet were illumined with the brilliance of the myriad jewel-suns 
in the diadems of the great kings bending down before him, the self- 
chosen lord of Laksmi, was named Nava Kama, beloved by the good 
{iistha-priya), his fame in destroying the hosts of his enemies being the 
theme of song.”^® 

There are some considerations regarding the above Baradur grant 
which may be noted before we proceed further with our discussion. 
In addition to the fact that king Sivamara I had along with his other 
names Prthvi Konguni, Sisthapriya, Nava Kama, the other name of 
Sripurusa is very interesting, for this is the first record which tells us that 
that particular name (Sripurusa), which was supposed to have been 
assumed only by his grandson and successor Sripurusa II, had also been 
assumed by Sivamara I. But for our purpose what is of special signifi- 
cance is the fact that in this record we have a fourth name of that ruler — 
Vrddharaja (Old Monarch), which fits in very well with his extremely 
old age. In fact, this title of Vrddharaja justifies fully the statement 
made in the Mk. that the king lived to a full hundred years. We have 
other records in which the same title is given to king Sivamara I. But 
we shall not cite these documents here. It is more than a mere coinci- 
dence that in the drama Mk. there is a character, whose name has a strik- 
ing resemblance to the above appellation of Vrddharaja given to king 
Sivamara I. This is the great friend of Carudatta, by name Curnavrd- 
dha, who was also a friend of the Sutradhara or the stage-manager. We 
may hazard a guess that the similarity in the names Vrddharaja and 
Gurnavrddha was not so accidental as natural, since Sudraka, whom we 
have identified with Sivamara I, obviously wished to leave a clue be- 
hind him in regard to his own personality, which he did in the name 
Gurnavraddha. 


*0 Af. A. R* for i 94 ii pp, 66-68. 
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There is another detail in the Baradur grant which deserves a passing 
note. Sivamara I is likened in that record to Yama for the “numerous 
thieves” {taskardntakarah) the hostile army who did not bend down 
Now we have a detailed account of stealing in Act HI. It is permissible 
to assume that the king (Sivamaral), who is likened to Yama for the 
numerous thives of the hostile army, was wcll-vcrscd in what then was 
(and is perhaps even now) considered to be the art of stealing ! If this 
is allowed, the d(^tailed description of stealing as given in the Mk, is 
intelligible, in the sense that it is a sort of an autobiogi aphical detail 
r(*lating to the study of that art by the king himself. 

Finally, there is the objection raised by Keith inrega:'d to the quaint 
name which appears, accoi diug to that great scholar, absurd in a normal 
king, Inaddilion to the argunumts which we liave already given above 
concerning tlie historicity of tlie name Sudiaka, W(^ oiay observ^e 
that it was an age wlnm botli riiku's as w(dl as pe ople* assumed 
ps(aidonyms. T'hiis, king Sivamara I himself, as is well-known 
to students of Deccan liistory, signed all his royal documents as 
^istha-priya (Ixdovcd by th(' good), and nevcri' by any of tin* many names 
which he had — Nava Kama, Prilhvi Konguni, Sripurusa, and Sivainara. 
If lie could hav(^ thus made use of one pseudonym in mga’ d to public 
docurnenls and charters, there is no reason why he could not have made 
use of another psei ^donym j ^tdraka ) in a drama, where anonymousness 
wheth(‘r in the past or m our own times, has added to the popularity 
and importance of authors, both at the hands of contemporaries as well 
as of posterity. The king’s example of using pseudonyms was followed 
by his officials. I’hus, we have the following pseudonyms of the royal 
scribes, who inscribed the orders of their monarchs, during this p riod : 
Gitrasrya, Siladitya, and Visvakarmacarya.^^ These officials merely 
followed an example set by their royal masters. We rriay remember in 
this connection that this anonymousness of king Sivmara I was perhaps 
not a little responsible for the wide popularity which he enjoyed during 
his life time and afterwards, about which, as we have already seen, there 
is abundant pi oof in the records. It was not a vain boast which the royal 
scribes inserto I in their rc or^Is when they said that the Kinnaras sang 
the histoj y of Sivainara I on the mountains Meru, Kailasa, and Vindhyas, 
and that his fame had become the theme of song. Only an author of 
the rank and genius of Sklraka, Sivamara I, could have won for himself 
such an undying glory at the hands of his contemporaries and posterity 
alike. 

Out of the eleven criteria with wliich we started our identification, 
we have accounted foi’ (fight, and not explained the remaining three which 
refer to the restorati on of tlie eye-sight of the king , his placing his son 
on the t li r'oiie, and his performing an asvamedka sacrifice. Of 
these wc have hinted at the possibility of the king’s having lost his eyc- 
sight in tlie great battle of Vilinda, which had been fought in the reign 
of his elder brother Bhuvikraina against the Pallava king Narasirnhapota- 
varman. But in what manner king Sivaniara I recovered his eye-sight 


M. A. R.for ig 44 , pp. 00-68. Perhaps another autobiographical detail may 
also be detected in the (harden of CupuPs Temple {Kdmadevayatam’-udymdh) (Act I) 
referred to by Sarnsthanaka, which might refer to one of the names of Sivarhara I — 
Aacfl Kama, 

28 M, A. R.for 1944 , P* > ^P' Tm. 23; VI. Mg. 36. 
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through the favour of the god Siva, is a mystery. All the same his names 
Sivakunara or Sivamara and Nava Kama strongly suggest that he was a 
devotee of that god, although we must confess that there is no proof 
forthcoming in regard to this assumption of ours. As regards his placing 
his son on the throne, we shall have to discuss this detail later on while 
analysing the historicity of the sub-plot in the Mk. We shall likewise 
refer towards the end of this paper to the detail of the asvamdeha sacrifice. 

The length of the reign of king Sivamara I, whom we have identified 
with king Sudraka, the author of the Adk.^ may be fixed, before we pro- 
ceed to discuss the other details relating to that drama. His known 
records do not enlighten us on the chronological limits of his reign. 
But we know that his grandson, who succeeded him, and who is 
called Sripun.sa II, came to the throne in A.D. 726. 2 "' Accepting this date 
as that of king Sripuriisa IPs accession, we may safely assei t that his 
grandfather king Sivamara I lived from 625 till 725. But as to the dat(‘ 
of the accession of Sivamara I himself, we have to note wh(*n his eld^n 
brother Bliuvikrama reigned. The last date for king IMiiivirkama is 
I A. D. 670. Therefore, king Sivamara Fs reign lasted from 670 till 725. 
That part of tlie Adk,, therefore, which was the work of king Sudiaka, 
.has to be assigned to the last cjuarter of the seventh and the fim c(uar t(n- 
of tlic eight ceniui y. 


(B) Religious Condition 

King Sudraka, therefore, was undoubtedly a monarch of tlu' Deccan. 
Let us further substantiate this statement l)y examining the int(nnal 
evidence of the Mk. We shall first turn to the religious condition as 
depicted in th(‘ drama, confining ourselves only to oru" religion — Buddhism. 
From the time the Shampooer decides to turn a Buddhist monk (Act II) 
to the last scene wieui Sarvilaka is given a high administrative post 
by Ciiiudarta (Act X), w(' have many details about Buddhism. Act 
VIIl opens witli the bervvdietions of a Buddhist monk, who was no other 
than tlic Shampooei' of the II Act. It closes with his lescuing Vhasan- 
tasena, and placing her in a monastery in the charge of a Buddhist nun. 
And in tlie List (Act X), we have the important fact that Gfirudatta 
appoints SapcdT^ik a as the Head of all the Buddhist mimasteries [vikdra) 
in the land {prlhvydin ^arve-vihdresu kulapati-ayam kriyaidm). It may appear 
on a superficial ob.servation of the drama that there is no need for taking 
seriously all these details aliout the Buddhists, since in more than one 
context they arc held in ridicule. For instance', a Buddhist monk is 
classed with the courtesans, an elephant, a Kayastha, a cheat, and an ass. 
(Act V). And later on (Act VIII) he is held in contempt liy the king's 
Brother-in-la.w (Samstliaiiaka) . But it was not only the Buddhists wlio 
came in for a good bit of sarcasm on the part of the autlior. The 
Brahmans and tho^.e learned in the sacred law received the same treat- 
ment from the impartial royal dramatist. Thus, in one' context Mai- 

Sec Ep. Car IV, Kl. 78 of the 26th year of his reign. Since this record is dated 
in A. 1). 751 , it is clear that A. D. 72G was the firsl regnal year of king ^ripurusa II. 
His 42nd regnal year was A. D. 767. "Ep. Car.^ IV, Mb. 80. See also Rice, Mysore 
and CoofM^ P- 50. The Ganga chronology, it must lx; admitted, is still a knotty 
problem; and the last word on some of the reigns has not been said. The reader’s attention 
is drawn to my paper entitled The Banas, the Gangas, the Kadambas, etc. contributed to 
the III volume of the Modern History Congress Series, referred to elsewhere in this 
treatise. 
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treya is called a naughty priestling {dmta-batuka ) . Even the learned judge 
reviles the poor Maitreya with the same undeserved epithet (Act IX) 1 
It cannot, therefore, be maintained on the strength of these remarks 
that the Brahmans and the Buddhists were held in low esteem in those 
days. On the other hand, the details about the Buddhists point to the 
high position they occupied in the country. Thus, we have the fact that 
the Buddhist monk, in spite of his being repugnant to the king's Brother- 
in-law, is permitted to wash his coloured garments in a well in the royal 
park (Act VIll). And there are the two facts of the Buddhist nun and 
the high administrative official of all Buddhist monasteries mentioned 
above. 

Historical records enable us to find out the age when Buddhism 
*was in a most flourishing condition in the Deccan. Before we proceed 
to cite the historical evidence in regard to this question, we may bear in 
mind that we have assigned king Sivamara, who was no other than 
§iidraka, to tlic second half of the seventh and the first half of the eighth 
cental y. The sewenth century was precisely the age when Buddhism was 
at its zenith in the Deccan. Without citing the evidence of the many 
records which deal with Biiddliism in the Deccan from the first century 
A. D. onwards till the middle ages, we may merely mention that Bud- 
dhism, which had first been introduced in the South in th(‘ days of the 
great Emperor A^oka, made itself felt gradually all over the country until 
in the seventh century, it rose to unrivalled splendour in the land. It 
was in this century that the Tara cult of the Mahayana School of Bud- 
dhism established itself in the land, and that the Buddhist monasteries 
came to be dotted all over the country.'''^ Some of tlie most famous 
of these monasteries, now called Caves, in the Dcccan, rose into promi- 
nence in this century. Thus, for instanceg the famous manasteries of 
Ajintha (modern Ajantha), Karle, Junnar, and Nasik, to mention 
only a few out of the many Buddhist centres, became so famous as to 
attract the att(mtion of foreign witnesses. 

One such foreign witness, who lias given us an admirable account 
of the condition of Buddhism in the Deccan in the seventh century, is 
Yuan Ghwang, the famous Chinese traveller, who sojourned in India 
between (he years A. D. G29 and 615. In liis detaik^l account of the Dec- 
can, a la’ ge part of which was under th(‘ Western Calukyas — who were 
repeatedly tire su/xn ains of the Gangas — , we have enough proof to show 
that tlic land was, indeed, as the Mk. asserts, covered with Buddhist 
monasteries. While describingMo-ho-o-t'ic-ch’a(Mahai astra) , ruled over 
by the king Pu-io-ki-she (Pulikesin II), of the Western Calukyan House, 
tlic great Chinese traveller writes thus : “There arc about \ sanghdrdmas , 
with 5,000 or so priests. They practise both thcr Great and the Small 
Vehicles [i.e., the Mahayana and the Hinayana). There are a!>out 
100 Deva temples, in which very many heretics of difierent persuasions 
dwell. Within and without tlie capital arc five stfipas to mark the spots 
where the five past Buddhas walked and sat. They were !)uilt by Asoka 
Raja. There are, besides ihc'sc, other stupas^ made of brick or stone, 
so many that it would be difficult to name them all.’’ Yuan Chwang 
then describes the ffimous Bliuddhisl centre of Ajantha which, both 
according to him as well as according to an inscription found in Cave 


80 I clo not wish to discuss this interesting question here. 
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No. XXVI in Ajantha itself, was built by the ascetic named Sthavira 
Acala, whom the Chinese traveller calls Arhat Acara. Fleet, who has 
commented on this last part of the detailed description of Yuan Ghwang, 
identified the other great vihdra mentioned by the Chinese traveller, 

that at Nasik, which boasts of the Pandulepa group of caves.^^ 
The enormous mass of evidence dealing with Buddhism in the Deccan 
would furnish materials for a separate dissertation by itself. It is suffi- 
cient for our purpose to remark that the testimony of the Chinese traveller 
is more than enough to prove that in the seventh century A. D., Buddhism 
was certainly in a most prosperous condition in the Deccan. 

(G) Social Condition 

Turning to the social conditions as depicted in the Mk. we find that 
they amply corroborate our statement that the author of the first half 
of the Mk, was a native of the Deccan. Wc may analyse this part of 
our study under the following heads : food, sections of the people, miscel- 
laneous items, and, finally, geographical data. Concerning food, we 
find that there is continual reference in the drama to the main food of the 
southern people. This is rice which is mentioned on many occasions. 
In the prologue we have the Sutradhdra himself referring to the long 
streams of rice-whitened water flowing down the streets from his house. 
The same character asks the question whether he is hungry enough to 
think the whole world being made of rice. His wife assures him, in reply 
to another query, that she has sweetened rice, ghee curds, and ordinary 
rice ready for consumption. The Sutradhdra again refers to rice spent 
by his wife, while chiding her. Among the things which, according 
to the villainous Samsthanaka, never lose their freshness is rice which has 
been cooked on a winter night. (Act I). Karnapuraka, the elephant- 
driver of Vasantasena, while relating the story of the rogue elephant called 
Post-breaker, says that he himself, who had been nourishccl on the rice- 
cakes (lit. rice balls, anna-pinda), obviously supplied by his mistress, 
took swift strides to bring the mischievous animal under control (Act II). 
In the fifth court-yard of the palatial residence of V^asantasena, the Brah- 
man Maitreya saw many interesting things, among which were crows 
which, even when tempted with rice curdled with milk, would 
not cat the offerings, because of its colour being exactly that of 
mortar.®^ In the same Act IV. we have the statement of Maitreya 
that elephant-keepers are coaxing an elephant to accept a ball of rice 
from which oil is dripping. One of the scenes in the seventh court- 
yard of the beautiful residence of Vasantasena, is that of a parrot in a 
cage, which like a Brahman with his belly well-lined with rice and curd- 
led milk, was reciting a Vedic hymn. When Sthfivaraka confesses to 
the executioners in the last Act (X) that he himself was responsible for 
taking Vasantasena to the royal park, the heartless Samsthanaka 
cries out in glee — -‘T have dined in my own house today off rice together 
with meat spiced with chilly powder and tamarind, with vegetables and 
fish curry, and with £dli rice and sweetened rice.’' The intimate know- 

Fleet, Dynasties of the Kanarese DynastieSy pp. 3/>4-Iir>5. Read Tuan Chwang 
in WatterSy which is not available to me while writing this paper. 

8* This is a direct reference to a wide-spread and ancient belief among the 
Southerners, relating to the oblations offered, for instance, on the anniversary of the dead 
{Sraddha) . If the crows will not eat the offerings, it is looked upon as an ill-omeni 
if the crows will eat them at once, it is supposed that the manes are satisfied. 
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ledge of the author of the Mk. of this important food in the South, is 
further shown in a beautiful comparison which no one who has seen the 
lovely southern tracts at the end of the monsoons, can fail to admire. 
While Garudatta and Vasantasena are bowing to each other, Maitreya 
remarks that they are meeting each other, like two rice crops, with their 
heads (Act I) ! 

If the above details al>out rice arc insufficient to prove that the author 
of the Mk. was a Southerner,wc may give another proof relating to another 
grain, which scholars hav{‘ failed to identify till now. The vile Sams- 
thanaka rebukes the Buddhist monk, who has come to wash his clothes 
in the well in the royal park, saying that the latter should not wash 
in that place his coloured clothes which have a strong smell, their colour 
being that of the porridge of old kulitha beans (Act VIII). This word 
stands for a cereal which is still held in much esteem as food by the western 
and southern people. It is called kulitha and is commonly known as 
“horse-gram.” No Northerner could ever have known the use of this 
grain as food. 

The references to specified sections of tlic people afford another 
proof to maintain that the author of the Mk. was a Southerner. Can- 
danaka upln aids Yiraka, who is talking of distrust, and confesses that 
he himself is not a native of the Deccan. This passage where these de- 
tails occur deserves a minute examination. “We Southerners arc of 
indistinct speech {vayarn dahsinatya avyakta-blidsinak) . We know many 
dialects of the barbarians like the Khasas, the Khattis, the Kadas, the 
Karnatas, the Karnapravarnas, the Dravidas, the Colas, the Ginas, the 
Barbaras, the Khcras, the Khanas, the Mukhas, the Madhiigatas, and 
all the rest of them. We speak just as we like using the masculine for 
the feminirue Are we discussing rules of gf amrnai ? A discourse on 
the genders would eertainl)^ Ire iri(‘l(‘varit to tlu' issue.” (Act VI). 

Th(‘ abovt‘ passage* deservtrs a more detailed study than that which 
lias Irccm accOi dcal to it by scholars. We could sirnplily matters by saying 
that it n'fm s to the Southerners, who were supposi'd by some to have 
l^ccii prov(Ml)ially given to imgiammatical spi'cah."'® But this doers 
not solva^ the diffieailty. When Candanaka confesses that h(‘ belongexl 
ter a section oi'lhe peopl(‘ who did not speak plainly, we }ia\’e to conclude 
that it was not the Southerners — by which terms some modt'rn scholars 
have come to mean the Dravidians — ,who weri' of indistinct speech, 
l)Uttlu‘ people to whom Candanaka himself belonged, who were given to 
(Lyakta-hhdsana. Indee'd, tlu' explicit moiuion of tlic Karnatas, the 
Co}as, and the Diavidas, proves that these' latter could never have been 
included among tlie ptmple who spoke indistinct spc'ech. It could neveu 
be said of* the cultured and ancient Karnatakas, nor of the 
equally cidturcd and ancient Tamiliaris, that they ever spoke eitliei- 
indistinctly or ungrammatically, since thery, specially the former, posses- 
sed a grammar which is ju.sl as perfect as that of the Aryans. There is 
no justification for modern scholars, who seem to base their remarks 
on a few stat(‘inents of some older writers, to single out the Soutlieincrs 
as people of an inarticulate or indistinct or ungrammatical speech. 
We would argue the other way: since Candanaka admits that he belonged 
to a section of the people of the South, who could not speak plainly, — 


83 Cf. V. G. Paranjpe, Introduction to Mk., p. XXII (1937 ed.). 
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although they knew quite a number of dialects. — vve have to assume that 
he referred to his own community which talked som(‘ kinds of Piakrit, 
but which, evidently because of its recent emigration into the land, was 
not yet naturalized to have learnt the Indian languages quite well, or to 
have been acquainted with the nature of the dilferent sections of the 
people mentioned by that character. Indeed, when Canadanka couples 
the ancient Colas, Karnatakas, and the Dravidas in general with the 
Mlccchas or the barbarians like the Barbaras, and others, he commits 
one of the grossest historical heresies ! For by no stretch of imagination 
can we ever group the^sc cultured and ancient Diavidians with the bar- 
barians mentioned above ! The oidy reason, it may be assumed, whit h 
prompted Gandauaka to jumble together famous people, who wtae 
ancient and civilizetl, with uncult urtal barl>arians, whose nature and 
habitat, as we slia.ll presently see, wc? c well-known to tlie ri'st ol the people, 
was perhaps (he fact that Candanaka himsrif belonged to a eoiiimunity 
which was new to the land. VVe do not know wliellier we could K'fer 
his community to tliat which ('cntnrics later would mak(' AFuathi its 
rnotliei tongue. At any rate there' is valid gruniid lor assiiining tliat 
Candanalca’s confounding of tie' aiicit'iit Dravadians r\ il,ht(ic barbarians 
is just typical of those sections of the people, wlio even in our own days 
have failed to distinguish a Mysonvan from a 'ramilian. 

Analysing further the above passage attributed tr) Candanaka. we 
may observe that some of the tribes mentioned by liiTU have ligured in 
history. For instance, the Khasas are an ancient people who arc! reprc'- 
sented by the modern Khakkas. \Vc liavc shown elsewhfu e that tlic'y 
sided with the Pandavas, along with some other trilx's like tlu* Tusaras, 
etc., in the mernoralilc battle mentioned in tlu' Mahdhhdraio; that an 
army of the Mlecchas, among viiom the Kluisas ligure, ioiit(‘d ihe soldi(‘rs 
of Vdsvainalira ; that in the drama calk'd Mudrdrdksasa, written liy Visak- 
hadatta, they are described as forming a rontigemt rnai ehlng side by sid(! 
with the Sabaras to buttle; and that in the Mdikandcya Purdna, llu^ people 
called Ekapadas are placed after th(' Auiiadfu akas and liefore tli(T\.hasa.s.'‘'* 
In Kalhana'.s time' occupied tlic Pir Pantsfd fv.uiger ^vllieI^ forms the 
southcj'n and south-f'astern bouridaiy of Kaslitnir. In the I'wedflli 
century one of their chiefs occupierl du' fortress of Banasfdu in the same 
K'gioii. Their semi-ind('p{'nd('iic principaliiy of Karnuha (modern 
Kaniav) lay north of Dvaravati in die lower valk'y of the Krsna (modem 
Kiseni Ganga). In the" first quarter of the fourtecmtli century, th(*y 
invaded along with the Alagars, the cnintiy of Nc])al. The' effect of 
their invasion of Nepal was so groat that for ejuite a long time; that country 
lay paralysed.®''’ 

Their earliest sojourn to the Dt'ccan is still a matter ol‘ speculation. 
But from historical records wc are alile to gatlua' the following dt'lails 
about the Khasas in the Deccan from the twelfth C('ntury onwards. One ol 
the earliest references to tlie Khasas in the liistoiy of the Deccan in a 
Kreord dated A. D. 1130, in wliieli tlu^ celebrated lloysala king Visiiu- 
vardhana Deva is said to have tcri ilicrd Kliasa.®° That this victory over a 
Khasa ruler which was won by king Visnu was a fact is proved hy a later 
record dated A. D. 111)0 in which he is credited with a victory over 

84 Read Saletore, The Wild Tribes in Indian History, pp. 32, 39, 48, 125. 

86 Ray, Dynastic History of Northern India, I, pp. 215 ff. 

86 Car., VI, Cm. 139. 
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Khasa, Barbara, Oddaha, and other kings, who are named. In 
A. D. 10G8 the Western Galukya monarch Ahavamalla (Soniesvara ii), 
is said to have levied tribute from many worlliless kings, after sliiying 
Khasa, Abhira, Lala, and rulers of other countries.^® The Kala- 
euriya king Rayamurari Soyi Deva, also called merely Somarajendra, 
is said in a record dated A. D. 1174, to have split up Khasa, and des- 
troyed other rules (who are named.)®® One of the most well-known 
of the Ucehangi rulers was \'"Jra Pgndya Deva, who in a record dated 
A. D. 1 148 is said to have made the Khasa king, along with many others 
^named), tremblt' by his valour.'^ 

While th(‘ a]>ove evidence is <mough to prove the existence of the 
Khasas as a people in the epic days, and as a sort of a power from the 
twelftli to the fourteenth century, it does not help us to solve the cpiestioTi 
which facf's us r/,:., how the Khasas came to be included in the list of 
barbarians in the Deccan in the seventh C(‘ntury, wlum king Sudraka, 
v^ivaniara, wa ote tlu' Mk. We could, no doubt, t ide ov(n' this dinicully by 
sayliigthat this r('rerenc(‘ to the Khasas in the play is the earliest wt* have 
of tlu* Khasas in the history of tlu* Deccan. Hieir inclusion in tlu* Afk. 
me)(dy shows that in tlu^ s(*venth century, wlu'ii the fu st half of the play 
('ame to be written, they had attain(*d sidhcient ])rominenc(* to have 
attracted the attentioji of the author of the Mk. Idoiii tlu* writtings of 
W(‘stern g(*ograplu*i's and travellers, we know that the people of tlu* 
D( ccan were vei y enterprising, and that they had ('ommercial dealings 
with many parts of the civilized world. It is not surprising that in tlie 
eours(' of thei)' commercial life, the people of the Dcccan came across the 
Khasas, who wc‘re first attracted to the noi'th ; and that gradually the 
Khasas came to he included in the writing of a Southern author. 

Thesaim* considi'ral ions hold good ofthe Khattis, who are mentioned 
n(‘xt to the Khasas in the passage I'itcd above. The Khattis were 
obviously no otiu'r titan the Katis or the Khatiis, who have given the 
nairu* Kathi iwar to the norlh-wi'stei n region of Cujarat. They were 
once i(h‘nti{i(*d by Cunningham with the Kathoi of Sangala, \vho had 
oppos(*d Alexander the Cr(*at. Th(‘y are said to rcsemltle the Gakkars 
in physiqiu* an 1 habits.*^ 

The n<*xt peopk* called Kadas rn(*ntioned in the Mk. cannot he 
identified. Wi* do not know whether the word Kada is an ei ror of the 
scribe for Katar, which Iatt(‘r people liave l)C<*n identified with a wild 
ti'ihe known to classii'al literatuic Ity die name ol' Cidaritrae, a people 
of Ghinc'se oiigin akin to the Yuchi.^® 

The fourth jieople in the same passage are call(*d either Kadattho- 
hi] as or Kadokadatthovilas.^^ It cannot lie made out whether they 
are to be identified with the Khalkaris of the modern times. These 
Khatk iris are a wild trilie inhabiting the Deccan, who along with the 
Bhils came in for some exemplary punishment in 1810 at Chank, and 
who by 1818 came* to acknowledge llie authoril\' of tlu* British.^* 

Ep. Car., V, Cn. 179. 

8s //;?>/., vn, Sk. i:u;. 

89 //;?>/., VTT, Sk. 

40 /hid., XT, 41. 

'i' ( ’.unnini^harn, ArcJuroloiiual Survey of Indin.^X.VX. \V.\. 

4S Cunningham, PI. 70. 

48 Ryder, Mk., p. 102; Paranjpe, p. 108. 

44 Nairiic, History of the fionkan, pp. 113, 125 {Bombay Gazdeer). 
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The Karnapravarnas, as we have elsewhere shown, are usually 
classed with the Lambakarnas and the Ekapadas in Indian literature. 
They were called by that name because they wrapped themselves in their 
long cars. They have been indentified with Enatoitai described by 
Mcgasthenes, as a people who had ears hanging down to their feet so 
tliat th(‘y sleep upon them. 7’hat they were known to the people of the 
epic times is proved by their inclusion in the Mahdbhdrata, among those 
who waited upon Yuddhisthira in his audience hall. Since they are 
classed with the Vangas or the people of Bengal and with the Kalingas 
or (he people of Orissa , we have to assume that they inhabited the eastern 
{)! ovinces of India. But like the othei’ wild tribes, they wandered to the 
soulh even in the days of th(^ Mahdbhdraia. This explains why they 
;iie mentioned in that epic as living on the western coast, along with the 
Nisadas and the Kalamukhas. The Karnapravarnas were also known 
lo the Chin(‘se as Tanerh or ‘'Diooping Ears.” Their wandeiings 
finalh' led (hem to lndt)-China, where they are called variously Ity (he 
tin* names of Li or Le or Loi, Ix'cause of their ears reaching down their 
shoulders. 

The Barltaras are likewise nKmtioned in the Mahdhhdrata^ along 
with the Sabaras and the Kiralas, I'hey are located in the same work 
in the east and in the north. But the author of the Harivamsa would 
plac(‘ theiu in the \andhyas.‘*^‘ 

We do not know whether the people called Kharas were identitical 
with the Kharaparikas, who ate mentioned in the Allahabad Pillar 
inscription of the g cat Samudra Gupta as having paid tribute to him.'"'^ 
Tlieir name beat s rt'semblance to that of the modern Kharpuras, who 
in the first half of the thirtc'enth century assisted Vagbhata to capture 
Rantharnhor from ihr hands of the Muslims. It is not unlikely that 
ethnologically th(^ Khakars (or Gakkars), a Moghul tribe, may have 
been in some manner related to the Kharaparikas. 

The Khan as, the Mukhas, and th(? Madhugatas are not identifiable 
with the historical data available to us. PeThaps the Khanas were 
either Persians or the Arabs, although the latter hardly figure in the 
seventh century in th(‘ Deccan. And wdien tlu'y do appear on tlie se(*ne 
they are called Tajikas in the records.^® 

Of th^* remaining people the Ginas wane undoubtedly the ancient 
people of C}iijia,who by the seventh century had intimate ti ade relations 
wo’th tlu* people of the Deccan. And the Karnate, the Colas, and the 
Dravidas, as ali eady narrated above, w^ere the most ancient and cultured 
sections of the Dr avidian peopl(\ Of these w^e may select the Karnatas, 
wdio were, wo doubt, (he same as the modern Kannadigas. Two charac- 
teristics of these people deserve notic(\ These refer to their sense of 
loyalty and their w^arlike nature. On the road two high officials on 
duty arc seen conversing willi each otlier in the drama. One of them 
was calh‘d Viraka, who w^as General in (‘harge of the Civil Administra- 
tion {tantrilah sendpatih^ raj hah pratyayitah) ; and the other was named 

48 Salotore, Wilrl Tribes, pp. 120-124. 

48 SaltHon*, ibid. , pp. 14,1 7, 29, 23. 

47 Fleet, Gupta fnscrif)tio7)S, p. H. 

48 Ray, op. fit., I, p. 1095. 

49 Fleet, Dynasties of the Kanarese Districts, p. 311. 
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Candanaka, Commander of the King's Forces {rdjhah pratyayitah balapatih ) . 
While discussing the desirability of inspecting the carriage (which 
contained Aryaka) on the road. General Viraka, who is charged by 
Gandanaka with the grave fault of not knowing Garudatta and Vasanta- 
sena, retorts in a most admirable manner, thus : — “Friend, Gandanaka, 
I know Garudatta and I know Vasantasena well. But when my duty 
to my king is concerned, I do not know even my father {prdpte ca rdjakdrye 
pitam-api-aham-na-j dnflmi) !" (Act VI). That Viraka did not belong to 
the community to which Gandanaka belonged is evident when we 
note that the latter has a different sense of duty. When the shivering 
Aryaka, whom Gandanaka has discovered in tlie carriage, begs for pro- 
tection at the hands of Gandanaka, the latter replies : — “He is innocent 
and seeks my protection. He came in the cart of the noble Garudatta. 
He is the friend of the noble Sarvilaka, who saved my life. On the 
other hand, there is my duty to the king- Now in the circumstances, 
what would l)e th(^ proper thing to do ? Oi rather, ( omc what may, I 
have already promised him my protection .... ’’(Act. VI). We certainly 
admire the honesty and determination of Gandanaka ; but his views 
on the duty to the king were undoubtedly diflerent lo those of General 
Viraka. We may remember in this connection the assumption we made 
above in regard to tlie probable community to which Gandanaka might 
have belonged. But all the same by his long stay in the land, Gandanaka 
had imbibed the liberal atmo.sphere of the Deccan ; and he amply proves 
the truth of the remark of the Ghincse traveller Yuan Ghwang, who, 
while describing the people of the Deccan, wrote thus : — “If they are 
asked to help one in distress, they will forget themselves in their haste 
to render assistance . . . they do not kill a man down (a person who 
submits. ”)^^ 

In another context we have another example of a courageous, 
obedient, and honest servant of the royal family. He was Sthavaraka, 
the slave of Samstlianka. When compelled by his rascally royal master 
to kill the innocent Vasantasena, Sthavaraka has the temerity to say : — 
“Beat me, kill me. Master, I will not commit a sinful act.” (Act VIII). 

The above examples demonstrate the high sense of duty and impar- 
tiality wliich characterized the people of the Deccan in the seventh century. 
Their idea of duty and justice is corroborated by many contemporary 
records, one of which wc have cited above. This is the Hire Madhure 
vhagal which n^cords the death of the brave Bhanu Dasa, the servant 
(dfu) of Konguniarasar (Sivamara I). As already noticed above, Bhanu 
Dasa is styled “A Champion of Victory” {jayamitram)^ Deluder of the 
Disloyal (fmara-vaisikan) , one who obeys one’s elder brother (Annana- 
ratigan), and one who does not fear the God of lieath, Yama, (Antakang- 
anjadaii) Anodier l>rave soldier who died in another battle, by 
name Sri Dasiyamman, and who killed eleven w'arriurs before he himself 
was killed, is described thus in another vlragal : — That his greatness per- 
vaded all parts of the world ... he died seeing that every one who is born 
is certain to die {hhutaladol elliyu sva-unnatc puge jdtasya maranam dhruvam 
emmeda , . ,)”‘'^ 


60 

51 


Yuan Ghwang cited in Fleet, DKD op. cit, 
M. A. R.for igsg, p. U8. 



18 JOURNAL OF THE UNIVERSITY OF BOMBAY 

Another characteristic of the Kannadigas is referred to by Canda- 
naka, who thereby proves that he himself was not one of them. He 
says in the same context as that given above, viz., while inspecting the 
carriage in which Aryaka was concealed, whtHi taunted by Ckmeral 
Viraka, who pointedly refers to Gaiidanaka’s enjoying the king’s confi- 
dence, — ‘‘I shall employ the Karnataka tactics of fighting {Karnataka- 
kalaha-prayogam karomi).''^^ As to what this Karndtaka-kalaha-prayoga 
was may be seen when we note what Yuan Chwang has got to say about 
the aggressive nature of the Kannadigas.. .“(he disposition of the people 
is honc'st and simple; they are tall of stature, and of a stern, vindictive 
character. To tlndr beni'faetors they are grattdhl ; to their enemies 
relentless. If they are insulted, they will not risk their life to avenge 
themselves ... If they are going to setT levenge, they first give ihini ^ 
enemy warning ; then, each being armc^d, they attack each other with 
lances (spears).”'’* Therefore, when Caudanaka wants to imitate' the 
Kannadigas he obviously wished to employ tlie abovt' tactics referH'd to 
by Yuan Chwang, but widioiit havingeither a spear or a lancet in his hand, 
since such an act would have been derogatory to his high rank ! But 
his sense of divided loyalty is in striking contrast to the dignified behaviour 
of General Viraka who, even when knocked down by his incivil colleague, 
declines to be disloyal to his royal master. 

(D) Geographical Daia 

The foregoing discussion of the d(‘tails pertaining to the peoples 
mentioned in the Mk. and to some of their well-known characteristics, 
must have convinced the reader that the author of the drama could have 
been no other but a Southern himself, since he has given a minute atten- 
tion to the chief features of the people, which a king of U jjain, for example, 
would never have either known or appreciated. The loyal author has 
further given us some geographical data, which we shall presently dis- 
cuss, and which further prove' that he was undoulitedly a native of the 
Deccan. These geographical data centre round the physical features 
of the Deccan. I'he first refers to the Vindhyas. Karnapuraka, while 
recounting his own exploits concerning the rogue elephant of Vasant- 
asena, tells his mistress the following : — “Furiously striking that elephant 
which looked like a peak of the Vindhya mountain, I rescued the monk 
who stood between its tusks. The very next reference to Ujjain by 
Karnapuraka is a confession that the Southern royal author was not fully 
aware of the incongi uity of coupling the Vindhyas wdth Ujjain, wlfu'h is 
in the heart of the Malwa plateau ! But this was inevitable in a Southerner 
to whom the Vindhyas have always stood as the best of mountains, but 
who desirc'cl to confound his contemporaries as well as posterity by men- 
tioning Ujjain along with that well-known mountain range. 


^3 Ryder stivit hes the meaning oi' the sentence too much wiicn he translates 
it thus— “I’ll stir iJ]> a ciuarrtl the way they do down in the Carnatic’* (Ryder, op. cit., 
p. 102). d’he “C’aj Italic” used here is misplaccxl ; historically it has reference to the 
eastern coast of India; whereas Karnataka refers to the wf'stern i)art of the < ountry. 
Wilson was perlW tly \M-ong when he wrote that tlx* jrhrase m<“ans that the Kanarese 
were notorious for tlieir grossly personal abuse. He renders the passage thus — “I must 
give my friend here a specimen of Carnatic eloquence” {Theatre of the Hindus, I, p. 114). 
fj4 Yuan Chwang, op. cit. 

Ryder’s translation of the word into *^great mountain” (Ryder, op. cit,, p. 41) 
is erroneous, inasmuch as the context explicitly says hastimam Vindhya- kkhardbham. 
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Our contention that the royal author of the first part of the Mk, was 
essentially a Southerner is further porroborated by the explicit reference 
to another southern mountain range — the Sahyadri. The first execu- 
tioner makes up his mind to kill the noble Carudatta, lifts his sword, but 
finds to utter astonishment that it drops from his hands ! He at once 
prays to his goddess, thus : — “Please, please, Vcncral^le goddess of the 
Sahya 1 Is it possible for Garudatta’s life to be spared ? {Bhagavati- 
Sahyavdsini praslda praslda api nd?na Carudattasya inokso bhavet) (Act X). 
The word Bhagavati^ we may iiK'identaliy note, is not lo be understood 
merely as goddess, or a mighty goddess, but as an appellation of the 
Buddhist goddess Tara, who, as wc have already seen, was then (seventh 
century), universally known as Tara Bhagavati throughout the Deccan, 
This particular appellation of the goddess, it may be o]> erved, corrobor- 
ates the statements we have already made to the effect that Buddhism 
was in a prosperous condition in the Deccan in the se venth century. 

There is another geographical detail which establishes beyond doubt 
the truth of the fact that the royal author of the Aik. wa ’ a southern mon- 
arcli. On the execution ground, Carudatta is rcscia^d by his friend 
Sarvilaka, who informs him that he (Sarvilaka) has killed the wicked 
king Palaka and reinstated the innocent Aryaka on the throne ; and 
that king Aryaka’s first act on ascending the throne of Ujjain was to con- 
fer a kingdom on Cai udatta as a gift. Modern commentators have 
variously given the rendering of the passage as the throne of Kusavati 
(situated) on the bank of the Vena. (ActX). The expression Vendtafe 
Kn^dvatydrn, rdjyam^ no doubt, admits of the interpretation given by 
scholars. 1 1 would mean that we have to suppose that the chief city of 
the kingdom was called Kusavati situated on the bank of the river called 
Vena. Our contention liere is tliat tlie name Kusavati is typically south- 
ern ; that it refers to a riv(^r of that name on the western coast ; and that 
perliaps the rcfcr(*nce here is to a kingdom that lay between the Kusavati 
and the Vena* If the author of ihcAfk. were a Northerner, he would 
ne\x*r have known about these two small rivers of the Deccan. Some 
scholars have, no doubt, correctly maintained that the inclusion of the 
name \"ena points to the southern origin of the author of the Mkd'^ 
Thnt name refers to on<‘ of the tributaries of the Krsna , which together 
witli tliis tributary calhxi Vena was called so early as the second century 
A.D. Kahhavenna (Krsnavenna), is an inscription of king Kharavcla.' 
The Vena is no othei' than the modern Ycnna, whic h is one of the 
most important feeders of the Kr.sna, and which meets the Krsna at 
Sangam-Mahuli, thrt'c miles east of Satara."'* As regards the other 
name Kusavati, it is also the name of another river, tlic exact location 
ofwhich is giveniii a damaged record dated about A.D. 1 a? 0. This record 
is written in Nagari characters, and it r elates that the holy river Kusavati 
was in Araga {Aragada-Kusuvatl-tirthada) , On the bank of this river 
lay the town of Sadasivapura, the manager ofwhich along with other 
Brahmans made specijied gift in about A. D. 1 57b. From epigraphic 
records we know tliat Araga was the name of a very large province called 
by the famous name of Araga Eighteen Kamparm, and in the Vijayana- 
gara days Araga Rajya. It comprised the Malc-ra jya or the hill kingdom 


to 
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of the west. Araga today is in the Tirthahalli taluka of th*e Shimoga 
district of the Mysore State.®® If we accept the opinion of modern 
scholars that it was only a tiny throhe of Kusavati — which, however, 
sounds rather unintelligible ! — , we have to suppose that the kingdom of 
Kusavati was somewhere near modern Satara. A small principality 
was hardly appropriate for such a large-hearted soul like Garudatia, 
whose generosity was as extensive as the ocean itself ! We have, there- 
fore, to assume that it was a larger stretch of country which was conferred 
upon him by king Aryaka. Such a stretch would be the kingdom bound- 
ed by the Kusavati on the south and the Vena on the north. It would 
represent a large part of the modern Southern Maratha districts and a 
portion of the North Kanara and of the Shimoga district as well. 

The above presupposes that th(^ kingdom of S'tidiaka, whom we 
have identified with the Ganga king Sivamara I, extended over a large 
part of the modern Bombay Presidency, including certain portions of the 
Mysore State. This leads into a purely historical investigation of the 
extent of the Ganga kingdom in the seventh century A. D. We know 
From the epigraphs of the period that in the age of Durvinita (first half 
of the sixth century), the whole of the ancient Pimnata (southern Mysore) 
and Pannad territories had passed under the suzerainty of the Gangas. 
In the reign of the same king Durvinita, the Ganga arms extended 
as far a.s the Salem, Coimbatore, and even distant Chingleput districts 
in the south. With the capture or the Pallava king Kaduveti i by king 
Durvinita, the Ganga power was extended to Kahci (modern Conjeeve- 
ram) near Madras. In the reign of his son and successor Muskara or 
Mokkara, the Ganga kingdom was extended to Dharwar in the north. 
In the reign of his elder grandson Bhuvikrama, the Gangas again brought 
under their control the Pallavas whose great capital Kithci they conquered 
and occupied, as a result of the glorious victory which they won 
in the battle of Vilinda, which we have referred to above. We may be 
permitted to repeat that it was perhaps in this battle of Vilinda that king 
Bhuvikrama’s younger brother, the future Sivamara I might have lost 
one of his eyes. King Sivamara Fs wide sway was cast over the Torenad 
100, the Kongalnad 1000, and the extensive Malenad, which last was 
precisely the Male-rajya which in later years boasted of the famous Araga 
Eighteen Kampana province with Araga itself as its capital. When, 
therefore, a reference to Kusavati is made in the M/^., we have to note 
that it was a river within the jurisdiction of the wide kingdom of king 
Sivamara I . Turning to the northern parts of the kingdom of the Gangas, 
we find that in the same seventh century, and in the first half of the eighth 
century, the Ganga kingdom comprised the Sindavadi province which 
was made up of the Bellary, Bijapur, and Dharwar districts. We may 
remember here that the main line of the Sindas hailed from Karahataka 
(modern Karhad) in the Satara district, where precisely the river Vena 
flows. That this extension of the Ganga influence was far reaching to 
the north, certainly as far and b^ond the limits of the Satara district, is 
proved by a later record dated /t. D. 1077, which informs us that the 
Ganga kingdom extended as far as the Tavi.®^ The river Tapi or 


60 Por further details, See Saletore, Soda/ and Political Life in the. Vijnvanagarn 
Empire j I, p. 298, and q. 

Rice, Mysore and Coorg, pp. 35, 30, 37, 38, 147 ; Ep. Car., VI, Mg. 30; VIII, 
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Tavi, or Tapti was the southern boundary of the province of Lata or 
southern Gujarat.®* If the evidence of this later record may be 
accepted in order to substantiate the statement of an earlier event, then, 
we may maintain that the gift of a kingdom which was within the limits 
of the rivers Vena and the Kuj ^ati. as given in the Mk, is intelligible, 
since it was a province that laywithin the limits of the Ganga kingdom, 
whose ruler we have identified with king Sudraka of the Mk. The rivers 
Vena and Kusavati were essentially southern rivers ; and the geographi- 
cal details, therefore, as given in the Mk. point unmistakably to the 
author’s having been a Southerner, who was well acquainted with the 
physical features of his wide kingdom. 


( To he cofitiniiec!) 


Bhamiarkar, History of the Early Deccan (in Bovh Caz.), pp. 1 99, 



A NOTE ON MR. CODE’S ARTICLE ON 
THE HISTORY OF THE JATASAMKARA 
TEMPLE AT NANDURBAR 

By B. R. Kulkarni, B.A., 

Research Worker^ Rajwade Sanshodhan Mandal^ Dhuliay IV. K. 

I N the July (1940) Number of this Journal while givin«^ the history 
of the Jatashankar Temple at Nandurbar Mr. P. K. Ck)de has once 
more emphasised his opinion, which he had already expressed in the 
Annals of the Bhandarkar Oriental Research Institute (Vol. XV b 
Parts III and IV), that the King Sambhaji Chhatrapati was the 
patron oi' the poet Hari Kavi alias Bhanu Bhatta of Surat and that the 
poet had composed a poem Shambhuraj-Charita in honour of the 
same king. 

A critical study of both the articles led me to think that Mr. Code’s 
conclusions are not sound and in the light of some evidences available 
regarding the local history of Khandesh I can safely say that those con- 
clusions could never be acceptable. 

The extracts given by Mr. Code from the work of the poet clearly 
connect the patron Shambhu and his father Shiva with Nandurbar the 
town that is i)raised best in the poem. The stanza No. 22 runs as follows : — 

wiqf.Ti : ii ii 

The first wT)rd of this stanza is identical with the one in the sen-’ 
tence when the poet himself as the commentator ccanmences to comment 
on the subject of describing the residential town of the hero. 

g^wfer 

This is still more emphasized in the stanzas that follow. After the 
description and praise of the town there is the stanza given to the praise 
of the presiding deity Jatashankar of the place. Then the verse that 
follows praises one “Shiva” whom Mr. Code wrongly takes to be Shivaji 
the Great. Here is the verse : — 

: ii u 

The opening words clearly connect this Shiva with Nandurbar 

^nd the stanza that comes after, gives the parentage of the hero saying 
t,of this Shiva that Shambhoo was born”. The stanza runs as follows ; — 
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?T?r- 

*T?: g^r : : II 

gHfl: I%a r^EifiTl^Egg^jqfer : n II 

Mr. Godc has taken this pair of Shiva and Sharnbu from the poem 
of riarikavi to be none other than that of Shivaji and Sambhaji. Nan- 
durbar never formed the part of the kingdom of the Ghatrapalis under 
Shivaji and Sambhaji. It was attacked and ransacked by them on 
occasions more than once but that docs not entitle them to be called 
the kings of that town. If that flimzy connection between the himous 
kings and the town is accepted to justify their being called kings of 
that town it would be equally applicable in case of Surat also which 
the learned author of the poem does not seem to have done. 

I produce here an extract from an inscription in the temple of 
Ashapuri Devi at Patan near Sindkheda in the same district. 

II 

: in ii 

I'sifY c55q<Ri?T 3. 'io wgqiT. 

The inscription shows that there was one Shiv Shankardas Desai of Nan- 
durbar who was a contemporary of Sambhaji, as the date mentioned 
in this inscription is Samvat 1814 corresponding to 1087 A. D. Below 
is produced a gcneological table of the family of Desais 

^T^T^fr 

I 


1 

1 

1 

1 

. V 1 

1 

1 


1 

1 


1 ' 1 

i 1 1 

1 1 

0 

1 i 1 

1 1 ° 


I I 


-» 1 ^ ^ V H 

(living persons* generation) 
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A word or two about the history of the family will not be out of place 
here. The Desais of Nandurbar were the Sir-Kanugos and Sardcsai 
of Nandurbar Sirkar. This division comprised of more than onc- 
third part of the present West Khandcsh District. By the British they 
were deprived of their hereditary offices and were given in lieu of that, 
some cash allowance and Jahgir of two villages which is still continued. 

In the table mentioned above we have two cases of the pairs of the 
father and son being called Shiva and Sambhu respectively. Out of 
these pairs the one implied in Hari Kavi’s poem seems to be identical 
with the second pair because the inscription of Patan mentions Shiva 
Shankardas and the date also agrees with the date available from the 
works of Harikavi. 

It is needless to try to show in detail that many of the conclusions 
based on the above said principle conclusions of Mr. Code are wrong 
and they can be explained otherwise. As for example, the poet himself 
calls The deliberate mention of the poet tliat he is a 

Deccani Brahmin only fits in the Gujarathi environment in which he 
had to flourish. Had he been a Court Poet of the Ghhatrapatis there 
was no propriety in mentioning his being a Deccani Brahmin. 

The Desais come from Dasa Porwad caste of Gujarat. The tradi- 
tion says that they have changed their faith from Jainism to Shaivism 
and then to Vaishnavism which cult they at present follow. But the 
Shaiva element is still apparent in the nomenclature of their family. 
The architecture of the Jatashankar temple and that of the temple at 
Patan belong to the same age type. The bull from the Jatashankar 
temple seems to have been of greater antiquity than the structure of 
the temple and it is possible that somebody from this family might have 
built that temple also. 



THE PAPER INDUSTRY IN INDIA 

By B. G. Talati (M. Com. Class) 


T he paper industry is to-day one of the major industries of India. 
India was known for hand-made paper long ago, but production of 
machine-made paper was not until 1870, when the Bally Paper Mill 
was started on the Hooghly. Some years after in 1882, the Titaghur 
'Paper Mill was established under Non-Indian management which took 
over in 1903 the Imperial Paper Mill and by 1913 produced annually 
20,000 tons with 8 machines. During the same period, the Upper India 
Gouper Mill established in 1879 raised its production capacity to 4,000 
tons annually ; the Deccan Paper Mill, Poona, started in 1887 could 
maintain its production to 1,700 tons annually ; the Ranighang Paper 
Mill started in 1891 increased its production to 8,400 tons annually. 
There were 3 other small mills also. The industry had to overcome many 
handicaps in the beginning as it was a new enterprise of high technique. 
It lagged behind in development in respect of establishments, employ- 
ment, and production to those of the Cotton Textile and Sugar indus- 
tries which were already established at that time. At the time of the 
outbreak of the first world war in 1913-14 annual production and con- 
sumption were 28,700 tons by 9 mills and 83,000 tons respectively. 

The progress of the industry during the first world war, in respect 
of workers employed, production and imports will be seen from the 
following : 


War 

No. of Mills 

Workers 

Lmpl<>)c3 

Prodm tiofi : 

U- I ons 

1 Ini})oi'ts oxrludlng 
Writiijg Paprr and 
F.nv clopr-s : U . Tons 

) U 1 4 

9 

4,/>(ir> I 

28,700 

1 

71, ,'{90 


9 

4,6r>.7 ! 

.*10,400 

i 48,48.7 

\ [) 1 c 

S 

5,015 ! 

91,900 1 

99,925 

1917 

s 

5,180 

91,400 ; 

‘ 10,700 

191<s 

s 

5,4 !0 

30,000 


19)9 

7 

5,790 



In 1911, the first year of war, production was 28,700 tons and 
30,400 tons in 1915 and 31,900 tons the maximum in 1916. Imports 
in 1914 were 71,390 tons and fell to 48,486 tons and further to 39,325 
tons in the next two years, the minimum being 16,700 tons inl917. It 
did not increase in the same magnitude as imports decreased. It was 
far less in inver.se ratio than imports. Number of workers steadily 
increased from 4,565 in 1916 to 5,410 in 1917 when 8 instead of 9 mills 
were working, and to 5,790 in 1919 with 7 mills working. The progress 
during the first war was far reaching in character that it was considered 
as one of the major and important industry. 

i 
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The progress of the industry during the second war also is very 
speedy yet substantial. Following figures will show number of mills, 
workers employed, production and imports during the war period. 


Year 

No. of 
Mills 

No. of 
Workers 

Year 

Production : 

Q. Tons 

Imports : 

Q. Tons 

1930 

12 

11,910 

1939 

70,810 

167,650 

1942 

16 

15,280 

1940 

, 87,660 

136,050 

1946 

16 

17.630 

1941 

93,550 

105,150 




1942 

91,040 

65,400 


i 


1943 

! 100,280 

19,480 




1944 

99,830 

33,555 


Production increased from 70,810 tons in 1939 to 93,550 tons 
in 1941 and to 100,280 tons in 1943, the peak level during the War. 
In 1942 it receded temporarily as mills were closed on account of coal 
shortage. Imports decreased in 1939 and in subsequent years from 
1,67,650 tons in 1939 to 1,05,150 tons in 1941 and dropped heavily 
to 19,400 tons in 1943, the lowest for the first time. Number of mills 
increased from 12 to 16 and workers employed increased from 11,910 
in 1939 to 15,280 in 1942 to 17,630 in 1945. The development was 
substantial both in production and employment than the first war. 

Industrial activity was in high oscillation during the wai than at 
any other time. Government requirements for defence and other 
multiple departments increased. Imports could be arranged only on 
multilateral transactions. Limited imports were channelised which 
came down appreciably. There was export of paper to the neighbour- 
ing Empire^countries such as Burma, East Indies, Malaya, Ceylon, etc. 
Exports to Burma accounted for 2,240 tons in the year 1945 in exchange 
of rice. Raw materials could not be despatched at a proper time so as 
to keep pace with production which was very often interrupted by lack 
of adequate transport and raw materials. Government monopolised 
80. p. c. to 90 p. c. of production capacity for their requirements. Only 
10 p. c. of it was allotted for civilian use. This indiscriminate mono- 
poly on the part of the Government accentuated the scarcity and shortage 
of paper on account of limited imports. In order that the limited 
supply of paper may be equitably distributed controls were put into 
operation. The supply was insufficient as compared to the demand 
that even under the strict supervision of Government, it could not be 
distributed equitably without sad results in the form of black market 
and corruption. Distribution system was lopsided and faulty that 
mills were ordered to supply far off market with high transport costs as 
delivery was f. o. r. destination and established customers in the nearer 
markets were kept starving. On account of acute coal shortage, mills 
were closed for some time in 1942 and production receded temporarily 
in that year. Introduction of 3 shift system and rationalisation brought 
about increase in production under stringent war conditions, and in 
1943 it rose to 100,280 tons very nearer to its potential level of 
1,10,000 tons. But the total consumption of paper during the war 
decreased irrespective of additional demands of war. The reduction 
in consumption of paper checked our industrial and educational 
activities* 
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War time industrial progress of a few major industries in India 
will be seen from the following figures of production, 

Production Figures 


Name of the 
Industry 

1939 : 

Q. Tons 

1940 : 

Q. Tons 

1941 ; 

Q. Tons 

1942 : 

Q. Tons 

1943 : 

Q. Tons 

1944: 

Q,. Tons 

Pig Iron 
Cement 
Paper 

Jute 

91,885 

8«,<i70 

70,810 

03,845 

98,165 

86,380 

87,660 

55,465 

1,00,760 

1,11,120 

93,560 

63,948 

90,220 

109,140 

91,040 

62,360 

84,330 

105,560 

I(!0,280 

53,395 



It is worth noting that the paper industry is only second to the 
Cement industry in recording continuous Increase in production and in 
maintaining its production to that level through out the war. It stands 
to-day among the five major industries. 

The financial stability of the industry can be judged from its capital 
investments and profits made which are as follows. 


Profit Ratio Calculated on Chain Index Base — Tear igsS 


War 

No. of 
Companies 

Profits : 

Rs. (000) 

Profits of the Same 
Cos. in Preceding Year 

Chain Index Base 
1928 X 100 

1928 

3 ; 



' 100 

1938 

4 

34,45 

36,60 

1721 p. c. 

1 939 

4 

30,39 

34,45 

1 ,, 

1940 

8 

71,72 

30,35 

358-7 „ 

1941 

8 

86,81 

71,72 

432-2 „ 

1942 

8 

97,64 

86,81 1 

438-4 „ 

1943 

8 i 

119,28 

97,64 

596-G ,, 


Increase in production during the war is less than double. Profits 
are 375% more than the pre-war level. Taking 1928 as the chain 
index base year, profit is 172% in 1938 first year of the war and 596% 
in 1943. The return on capital investment in this industry is com- 
paratively high. There is sufficient temptation for capital to be sub- 
scribed by the public in this industry and as such there is no necessity 
of financing it with foreign capital. It is equally true that it will be 
efficiently managed if owned by private enterprise rather than owned 
and managed by the Government. Nationalisation of the industry 
will yield no l>enefits to anybody but heavy burden of supervision, control 
and management on the shoulder of Government. As exploitation 
of soft wood of the Punjab, Kashmir, Tehri Gerhwal, etc. on com- 
mercial basis is considered uneconomic on account of heavy works cost 
and high freight, Government should undertake on its own account 
in absence of private enterprise establishment of Newsprint industry 
which requinjs mechanical wood pulp for its manufacture. Monopoly 
both of finance and management of the vested interest put India into 
serious disadvantage and even to-day the higher and technical posts 
are occupied by non-Indians, It is an industry of high technique in 
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which scientific outlook and mechanical knowledge are essential, hence 
technical help from foreigners will be required for a few years tempora- 
rily, which can be easily arranged on terms of service agreement. The 
Research Institute at Dehra Dun will not only be a research station 
but a training centre where technical education will be imparted to 
Indians in the meantime. 

Following are the figures of capital investments of India’s major 
industries. 


Value of Plant and Machinery in Different Industries in 


Name of ihc Industry 

1 In Million Rs. 

Colton Textiles 

MO- 374 

.Jute 

3ir).8o:i 

Sugar 


Iron Steel 

1 7 1 • 

Klectrie Po^\Tr 

284-998 

Cement 

IM-tioi) 

Pap(‘r 

27-289 


It is the last in regard to capital investment of all industries. Only 
Rs. 27.280 million arc invested nevertheless it is highly capitalised and 
as such a high block account increases the overhead charges and the return 
reepnred on capital is high. Besides renovation of plant and machinery 
out of war profits is only partial and insufficient as very low reserves 
are maintained. The works costs are certainly increased by old and 
antiquated machinery and high wear and tear during the war. The 
high capital and recun ing costs with low depreciation and reserves 
result in high cost of production per unit which in turn put the ii.dustry 
on unslablc and weak position as will be seen from the following : 


Cost Per Unit Ton of Paper in ig2j^2^ 



Tiiaghur 

lien gal 

India Paper 


Mill 

Mill 

Mill 

Fixed Capital Costs 

820 

800 

900 

Cost of Materials, ete. Recurring Costs 

541 

519 

401 


Some Items of Overhead Costs 


Office Expenses and M./A. Remuneration 

Rs. 15/- 


Interest on Working Capital 

2(1/- 


Depreciation 

50/- 



85/- per ton 



The capital cost per ton of paper is Rs. 800/- to Rs. 950/- which 
are high enough, and the interest on this capital is Rs. 20/-, Cost of 
raw materials is comparatively high because the more grass, bamboos 
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and coal are brought from far off distances, the more arc freight 
charges incurred. The size of the industry is 6,000 tons per annum 
and is small as compared to foreign unit of 15,000 tons per annum. 
Large scale economies are counterbalanced by disadvantages of un- 
standardised products. Inefficient management adds its own incidence 
on cost of production. Indian paper lacks in quality and is of high cost 
to foreign paper made from wood pulp and rags. Moreover, sale 
methods of individual mills are competitive. Mills offer to retail dealers 
at wholesale prices in competition with their own dealers. Very often, 
high rates of discount and job lots of good cpiality are offered. Sale 
organisation maintained by these mills is very costly. 

In the period after the last war, the industry was taxed by incidence 
of high costs on one side, and keen and cut throat competition on the 
other. Foreign Governments subsidised their industries which raised 
production level to the fullest capacity. Cost of production was reduced 
in foreign countries because of application of war time research to the 
industry. It was very difficult to s(dl goods in the home markets during 
depression. Dumping of pa]:>er took place in India as the foreign Govern- 
ments maintained higher prices in home markets and lowered prices in the 
Indian market either ])y currency depreciation or actual reduction. 
The competition was so serious and cut tin oat to withstand without 
Government's assistance. The question of protection was refered to 
the Tariff Board for the first time in 1921. (Government in accc'pting 
the recommendations discouraged imports of wood pulp and writing 
paper by levying heavy duties. In order that supply of bamboo pulp 
may be stimulated the India Paper and Pulp Co. Ltd. was subsidised 
to utilise bamlx)o as paper making material on a commercial scale by 
means of Wraitts Sulphate proces.s. But ambiguities and prejudicial 
interpretations of the schedule added miseries and during the great 
depression, the industry was put to very precarious position. Govern- 
ment had to refer the question of protection and interpretation of the 
tarifi' schedule more than once. 

TheBoards on all occasions have ascertained that it satisfies all the 
3 conditions of protection laid down by the Fiscal Commission. It has 
raw materials in abundance. Hie main raw materials are .sabai grass 
bamboo besides old rags, linen, hemp, jute waste and imported wood 
pulp. Paper produced from grass is very tender, lads in quality and 
comparitively of high costs. Bamboo as a paper making material is 
cheap and its products resemble in quality to the foreign paper. It is 
two to five years crop and its reproductivity is fast. It provides avenues 
of further developments which are closed to the industry so long as it is 
dependant on grass and foreign pulj). Besides it will preserve timber 
resources of the country for more important uses. Effects of recom- 
mendations will be seen from the following : 


Raw Materials 

1936-37— Tons 

J 91 1 — 7'ons 

Bamboo 

pulp 

1,87,000 pulp 

Sabai Grass 

11,510 „ 

C»9,086 £>Tass pulp 

Waste raj)er 

r),90K 

17,400 

Old Rat;s, (.'loth ChiUinj^s 

8,868 

2 7,. 32 8 

Imported Wood Pulp 

10,976 

— 
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All mills practically use bamboo pulp for paper making. Pro- 
duction of bamboo pulp increased from 19,281 tons in 1938 to 1,87,000 
tons in 1944. Increased use of grass, waste paper, rags cuttings, etc. 
are made for paper making as scarcity of bamboo is felt owing to its 
requirements for military purposes. 

I’hc auxiliary materials are soda ash, bleaching powder, caustic 
soda, chlorine, dyes, rosin, lime and clay. India is dependent on foreign 
countries from the beginning for these chemicals. A part of the require- 
ments is met to-day by home industries. It will have to depend for some 
time on foreign countires for these chemicals. Following are the chemi- 
cal requirements in 1951 and 1956 as anticipated on the basis of 
consumption in 1944. 


Name of 

Actual Consumption 

Anticipated Consump- 

Anticipated Consump- 

CUicmicals 

in 1944 (Tons) 

tion in 1951 (Tons) 

tion in 1950 (Tons) 

Soda Ash 

6,359 

) 6,000 

30,000 

Caustic Soda 

9,07.3 

10,000 

18,400 

Alum Ferric 

8,370 

12,000 

22,600 

Rosin 

2,473 

5,800 

10,800 

Salt 

14,084 

4,873 

44,000 

73,000 

China Clay 

30,000 

47,300 

Sul pur 

3,524 

5,200 

8,800 

J iiiue 

Other Chemicals 

3,524 

92,000 

160,000 

d'olal 

110,000 

230,000 

394,000 


Its chemical requirements arc 230,000 tons and 3,94,000 tons in 
1951 and 1956 respectively which is double and triple to that of 
consumption of 110,000 tons in 1944. 

The manufacturing materials are coal, oil, fuel and electric power 
etc. Coal is sufficient in India to meet the requirements of the country. 
The quantity of coal consumed in 1944 is .345 million tons. On the 
basis of 3 to 5 tons of coal consumption per ton of paper -66 and 1 -99 
millions tons of coal will be consumed by the industry in 1951 and 1956 
respectively. Some mills have reduced their coal requirements and are 
now working on oil or electric power. Cheap hydro electric power is 
merely a beginning in India. The high cost of production will be largely 
reduced if cheap power is made available. The future location 
of the industry will be selected at a point where both raw materials and 
cheap electric power under the gird system is available. 


India is an importer of machinery from the beginning of machine 
made paper and to-day, it is virtually dependent on foreign machinery. 
It is assumed that Rs. 10 crores are the capital requirements of the indus- 
try. The Department of Capital Control Issue permitted during Dec. 
1945 to June 1946, 12 companies with Rs. 4.32 crores capital to start 
paper and board mills. 11 companies with Rs. 3.79 crores of rupees 
and 1 company with Rs. 85 lacs will be started in the British India and 
Indian State respectively. 
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Selection of site in case of paper industry depends upon many factors 
at hand such as (1) availability of raw materials (2) cheap power (3) 
water supply (4) sufficient transport facilities (5) proximity to markets. 
It sprang up in the Bengal which is its home even to-day. Raw materials 
viz., sabai grass and bamboos are obtained from northern India cind coal 
from Orissa coal mines. The port of Calcutta affords extra facilities 
in addition to the fact that the territory of Bengal is a wide market to 
the mills situated in that area unlike Shree Gopal Mills situated in far 
north of India, whose low cost arc counterbalanced by high freight 
on finished products. 


There are 16 paper mills in India which are distributed as under : 


Bengal 4 

Orissa 1 

Behar 1 

Bombay 3 


U. P. 2 

Punjab 1 

Madras 1 

Hyderabad 1 


Mysore 1 

Travancore 1 

1 


Undue concentration of industry is undesirable as much from 
the point of view of balanced and planned economic development 
as for strategical reasons. The future location of the industry should 
be conducted on regional basis for balanced economy. The principle 
of disintegration and decentralisation should be followed so that 
advantages of nearby market will be secured besides other inherent 
advantages of cheap labour etc. So long as soft wood as pulp making 
material is not exploited on commercial basis in India, pulp and 
paper making processes would be centralised at a single place unlike 
America or Canada where they are carried on as distinct and separate at 
different places and in different parts of the country. 


It is a paradox in case of India that the more the population the 
less is the consumption of paper which is the life blood of civilization. 
Production and per capita consumption of paper of different countries 
arc show'll below : 


Year 

Country 

t 

Production in Tons (0()0) 

UUl 

U. S. A. 

18, <>30 

1943 

Canada ^ 

3,900 

1943 

India 

100 


per capita consumption of paper of different countries in 1937. 


U. S. A. 

241 Lbs. per annum 

Great Britain 

„ „ „ 

Denmark 

06 „ „ „ 

Norway 

04 ,, ,, ,, 

India 

t ft if ff 


India produced only 100 million tons while U. S. A. and Canada 
produced 18,630 and 3,966 tons respectively. Indian production is 
only I per cent of the world’s production in 1942 and India’s popula- 
tiop is Iy5 of the world’s population. It is very discouraging to note 
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that the per capita consumption of paper in India is only 1 lb. as com- 
pared to 211 lbs. of U. S. A. and 130 lbs, of Great Britain. If produc- 
tion is a barometer to know the economic development of the country, 
consumption of paper is an index to mark the progress of civilization. 
The more the country is civilized, the more is the consumption of paper. 
India has full scope to develop economically nevertheless the percentage 
of literacy is very small as seen from both production and per capita 
consumption figures of India and of different countries. 

India with long stretches both in the East-West and North-Soulh 
is undoubtedly a sufficient home market for the industry. Consumption 
of paper is bound to be high as the literacy campaign will be operated 
in the whole of India by our National Government — which has a plan 
to spend Rs. 3 crores a year on average for 20 years on education. Simi- 
larly provincial Governments have their separate plans of education — 
for the post-war period. It may be said that the development of the 
paper industry is directly connected with the literacy programme ol‘ 
the Government and tlieir economic betU iment. The Paper Panel has 
anticipated paper consumption of 2,800,000 tons and 4,220,000 tons 
in 1951 and 1956 respectively. There are chances of new paper mills 
to be established. 

The prc)biem of high costs can be solved by efficient management. 
What the indusUy requires is reorganisation and rationalisation which 
will reduce cost of production and bring increased efficiency. The 
existence of uneconomic and inefficient units is prejudicial to the sound 
development and may be removed by scientific and tcdinical efficiency. 
The size » 4' the unit sjiould be raised from 6,000 tons to 8,000 tons to 
make it optimum so that minimum economies will be obtained. 
Standardisation of products is very essential and as far as possible 
uniform standards of different varieties should be maintained over the 
entire industry in the country. Production will be maximum on the 
machine best suited to its purpose by standardisation. Indian products 
arc mainly writing paper and boards while kraft and newsprint arc not 
at all produced in India which should be encouraged. I’he converUl.)Ic 
paper industry will stimulate the demand for pap(u' further if sufficient 
encouragement is given to the many uses of paper such as paper towels, 
cups, boxes, handkerchiefs, etc. The last but not the least important to 
keep it on its smooth road is to continue protection for a few years 
more as recommended by the Paper Panel. It has emerged from the 
war successfully. But the success seems to be transitory and it will receive 
setback if protection is discontinued. Because it is protected for 22 years 
protection should be discontinued is not sound argument. On the 
contrary, there is double necessity of protecting it in the aftermath of 
war. Foreign Governments have subsidised their industries. Sweden lias 
depreciated its krona.. Many invisible benefits in the form of low freight 
and insurance etc. given by foreign Governments to their industries are 
not present and are dangerous to our industries. If evil effect of cut 
throat competition and dumping as found in the period of depression 
after the last war, are to be mitigated protection should be continued 
and scientific research should be conducted in full co-operation with the 
mills by the state. Freight rates are not only reduced but are raised 
which as criple the industrial structure, should be revised so as to faci- 
litate shipments of goods in different parts of India both internally and 
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externally with the least additional cost of transport to the production 
cost. The industry should organise and extend its field of work to market- 
ing and distribution. A Central Marketing Organisation on the lines 
of the Cement Marketing Association or similar to Indian Paper Sales 
Association, if started will help to retain the home and foreign markets 
captured during the war. The Government of India should facilitate 
the Paper Industry delegation in procuring new machinery with latest 
mechanism to replace the old worn out machinery and also to study in 
foreign countries the war time developments in the industry. The 
subsidiary industry of making spare parts and small tools should be 
encouraged. 

Establishment of the Cellulose Research Institute is welcome. Its 
function should include research not only in chemical properties but in 
physical properties in which only the paper industry is interested. Cel- 
lulose is available in plenty in agricultural products and its waste besides 
forestry products. India will have sufficient pulp at a time when the 
world faces with pulp shortage. The Indian Paper and Pulp Committee 
with independent organisation and laboratory similar to the Imperial 
Sericultural Committee should be established by the Government to 
study and investigate the problems of the industry. It should include 
within its perview (1) annual review of paper and pulp manufactured 
in the whole of India. (2) future programme of development work 
(3) publication of the results of research work (4) exploitation of research 
on a commercial scale etc. 

The paper industry in India with proper organisation and effi- 
cient management has a promising future. 



INDIAN SONGS IN THEIR SOCIAL SETTING' 


By Mrs. S. Kotak, M.A. 

(CONCLUDED) 

V Songs Pertaining to Guru Worship 

T his fifth group of songs touches the delicate question of Guru 
worship. Knowledge and art are handed down to a Hindu in pupil- 
lary succession. A Guru not only imparts his knowledge but also plays 
an important role in the formation of man’s general character ; a good 
Guru is said to protect one from worldly sins and miseries, and also acts 
as a sure guide, enlightening one’s path towards the attainment of the 
knowledge of Parabrahma. 

Hence there are many a song composed to express the Guru-mahimd} 
The following songs manifest the sentiment of devotion to one’s Guru, 
in one way or another. Almost all of these songs are set in Tala Tritdla 
rhythm in which they are generally sung is medium (madhya). 

The following song makes an appeal to surrender one’s self at the 
feet of one’s Guru : 

(63) Rdgirit Sohini, Tritdly Madhya Laya 
(Medium Rhythm) 

Sthdyl : 

Guru charana sarana kara manuja, 

Vifala hota anamola sakala vaya, 

Ghari pala kabahu na pachhi ftrata ; 

Antard : 

Nana tiratha Hararanga^ hai firata, 

Eka nama bighana harata. 

(64) Rdginl Bhairavi,^ Tdl Tritdly 
Madhya Laya (Medium Rhythm) 

Sthdyi : 

Jaya tu mana guru charana^ sarana, One must seek refuge in the feet of a guru, 
Eka bhava dharata antara mo ghana ; One must cherish deep respect within 

one’s heart ; 

Antard : 

Joi javata jana sad-guru ke Sarana, Whoever takes refuge in a good guru, 
Vako harata chatara bhavabandhana. Is made free by the from wordly ties. 

1 A continuation of the first part, which was published in this Journaly in its 
January 1946 number. 

* ‘‘Guru-mahima” means “the greatness and glory of a Guru.” 

* The three names ofTritala(Tintala,Tritaia andTrivata)all mean “three-beats.** 
The name of the composer of this song. 

This ragini as such depicts sorrow, at its best ; however, it is also employed to 
depict other themes or sentiments ; in the midst of deep agitation, it (Bhairavi) depicts 
peacefulness, with a strong devotion. * 

0 It refers to the “Guru,” 


(63) Translation 


A man must surrender himself at the feet 
of his guru, 

This priceless life passes fruitlessly away, 
Moments and seconds never return ; 


“One may visit several places of pilgri- 
mage”, says Hararanga, 

But it is one and only name (of God ?) 
that removes all the troubles. 

(64) Translation 
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(65) Translation 
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Sthdyi : 

Socha samajha mana mita piyarava, 
Sadguru nama kare sumaranava ; 

Antard : 

Ghari pala pala umara ghatata saba, 
Ajahu cheta mati manda chatarva. 

(66) Rdgirii Desk, Tritdl, Vilamhit 

Laya (Slow Rhythm) 

Sthdyi : 

Laga rahy6 mana sadguru ke charana, 
Nija para bisara gay 6 hamaro mana ; 
Antard : 

Mata pita saba chhina ke sangathi, 
Sacha eka parabrahma dayavana. 

(67) Rag Kharndj, Tritdl, Madhya Laya 

(Medium Rhythm) 

Sthdyi : 

Namana karu mai sadguru charana, 
Saba dukha harai;ia bhavanistarana ; 

Antard : 

Shuddha bhava dhara antahkarana, 
Sura nara kinnara vandita chai?a. 


Think and understand, oh dear friend, 
Remember the name of a good guru ; 


Age diminishes with the lapse of seconds 
and momciiis, 

Even now, wake up and shun foolishness 1 

(66) Translation 


My mind is attracted towards the feet of 
my good teacher ; 

It has forgotten its own self ; 


Parents accompany one for a moment 
only, 

The one and the only truth is Parabrahma,^ 
the Merciful One ! 


(67) Translation 


I make an obeisance to the feet of a 
worthy guru, 

Who is the healer of misery, the one who 
enables one to swim through the ocean 
of life ; 

One must cherish pure thoughts within 
one’s heart, 

Even the gods and kinnaras * pay homage 
to him^^ 


(68) Rag Tamana, Tdl Tritdl, Madhy 
Laya 

Sthdyi : 

Guru biiia kaise guna gav6, 

Guru na mane t5 gui?a nahl avc, 
Guni jana me begun! kahave ; 

AfUard : 

Man6 to rijhavc saba ko, 

Charana gah6 Sadiqana ke jaba, 

Avg achapala tala sura. 


(68) Translation 


Without a guru how can one extol the 
virtues of God, 

If one does not respect the guru, one can- 
not learn the art (of music), 

And he would be called ignorant in the 
company of conoisseurs ; 

If one respects liim (the guru), one can 
please every heart, 

Ever since he has laid himself at the feet 
of Sddiq,^ 

He can learn tala and svara so steadily! 


I It refers to God, the Supreme Being. 

* A “kinnara** is supposed to be a singer at the court of gods* 

8 It refers to (he ‘‘Guru.** 

4 It seems to be the name of some Muhemmedan teacher of music* 
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(00) Rdg DeMdr,^ Malta* Tdl (69) Translation 


Sthdyi : 

Paka nama Guru ko rata mana nisa dina, 
Jaso hdta turata bhava sindhu tarana ; 
Antard : 

Joi joi sharanSgata guru charana bhuja, 
Pavata Hararanga nita paramatama. 

Sthdyi : 

Jd guru kripa karc, _ 

Kotika papa katata pala chhinamo ; 

Antard : 

Guru kl mahima Hara sambhari, 
Beda puranana saba hi bichari, 
Brahma Vyasa rote pala chhinamo. 

(71) Rag Hamirf Tritdlt Madhya Lay a 
Sthdyi : 

Guru bina kauna batave ba^a, 

Ba(fa vikata Varna — ghata ; 

Antard ( 1 ) ; 

Bhranti ki pahadi nadiya bichamo, 
Ahankara kl lata ; 

Antard ( 2 ) : 

Kama krodha do paravata thadc, 
Lobha chora sangatha ; 

Antard (3) : 

Mada matsara ka mcha barasata, 
Maya pavana bah 6 data ; 

Antard (4) : 

Kahata Kabira suno bhal sadho, 

Kyo tarana yaha ghata. 


Utter the sacred name of the guru every- 
day, 

Whereby you can soon cross the ocean 
of this life ; 

“Whoever takes refuge in the feet of the 
guru. 

Finds the Supreme One,” says Hararanga. 

(70J Translation 

If the Guru fav'ours, 

A crore sins are wiped off within a 
moment ; 

Hara^ sings (remembers) the glory of 
the Guru, 

The Vedas and the Puranas have thought 
on 

And God Brahma and pydsa^ have 
repeated it every moment. 

(71) Translation 


But for a guru, who can show the path; 
Hideous is the way to Tama's abode; 


Huge rivers of delusion flow, in the midst 
of which there is a pillar of pride ; 


There are two mountains of lust and 
anger, with which is the thief of greed ; 


The clouds of pride and passion are 
causing the rain. 

While the wind of illusion blows so 
liberally ! 

Kabir* says to his saint colleagues : 
“Why should one go through this life !” 


t It has the following ascent (aroha) and descent (avaroha) of notes : Sa re ga 
pa dha sa ; sa dha pa ga pa ga re sa. This ragni is pictured as a “Suratanta” nayika 
but here it depic:ls an altogether different mood. 

* This T5la here expresses a different mood ; as such it depicts the mood of 
intoxication (mat tala) : 

Units I 2 I 3 4 I 5 C I 7 8 I 9 10 I 11 12 | 13 14 j 16 16 | 17 1 8 | 

Beats X I 0 I 2 I 3 1 0 | 4 | 6 | 6 ' f 0 j . 

® God JJiva. 

4 Guru-mahim6. 

* Vyasa Muni, the author of many a Hindu sacred lore, 

0 A saint poet, who sang prayers for the deliverance of human souU 
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VI Songs Having a Philosophical Vein 

This group of compositions has a highly rcligio-philosophical 
vein ; they are written in a form of advice to man to abandon wordly 
ties and merge himself in God, the Parabrahma} , This manifests one 
of the characteristics of Hindu philosophy, namely, non-attachement 
to things wordly. The sentiments embodied in these songs characterise 
the third and the fourth dshramas* of human life as they express the idea 
that this life is futile. 

The following songs arc songs of non-attachment (vairagya); 
most of these are sung in Trital and medium rhythm (madhya laya) : 

(72) Rdginl Asdvariy TritdU Madhya (72) Translation 

Laya (Medium Tempo) 

Sthdyi : 

Are mana samajha samajha paga dhariye, Lay every step after clue consideration, 
Arc mana, isa jaga me nahl apana kol. No one in this world belongs to us ; 
Parachhai so <^ariye ; Have fear of your own shadow ; 

Antard : 

Daulata duniya kutumba kabila, We should not be enamoured of 

Inaso neha na kabahu na kariye ; Wealth, family and other worldly ties ; 
Rama nama sukha dbama jagata pata, It is through the ndma-sinararja''^ o{ 

the abode of happiness, the Lord of this 
^ world, 

Sumarana so jaga tariyc. That we can attain salvation. 

(73) '^ Rdgirii Tddi, Triidl^ Madhya Laya (73) Translation 

Sthdyi : 

Neka chSla chaliyc chatara. The wise should follow the path of good- 

ness, 

Prabhu So dariye, garava na kariye, Fear God; do not be proud; 

Nahl bharoso ya nara tana ko ; One cannot be sure of the body ; 

Antard : 

Hararanga kahe upadesa vachana aba, Hararanga ' gives you a few words of 

advice, 

Samajha samajha paga jagamo dhariyo ; One should lay steps in this world after 

_ due consideration ; 

Manukha janama nahl bara bara yah a, This birth cannot be had oft and on 
Karana ho s5 kariye chatara. Do whatever you wish, O wise one ! 

(74) Rdgini Todiy Trital y Madhya Laya (74) Translation 

Sthdyi : 

KahS nara apan5 janama gumave, Wliy do you waste your life, O man ! 

Maya mada vi§aya rasa rachyo, Why revcb in wealth wine and other 

pleasures of the senses, 

Rama saraija nahi avc ; and fail to seek refuge in Rama ! 

^ The Supreme Being. 

* Hindu sages have classified human life into four stages (a^ramas), namely, 
Brahmacharyasrama, Grihasthakama, Vanprastha^rama and Sanyasthasarma. ^ 

^ It refers to Smarana-mantra-yoga (Japa Yoga) which means the utterance of 
God’s name and the praise of His six attributes (shag-guijas). 

4: This ragini is conceived as a heroine seperated from her darling ; she is said 
to charm the deer with the music of her vina (lyre) ; here this ragini is, however used 
to depict an altogether different mood and theme. * 

* The composer, 
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(75) Translation 


(75) Ragini Bhairavi i Tritdl, Madhya Laya 
Sthayi : 

S5cha mana tu kauna ghata me ; 
Antard (1 ) : 

Kaha se tu ayo, kah a javego, 

Bheja tujhakS kauna ghata mi ; 

Antard (i?) : 

Kya tu layo kya l€ javego, 

Malika tujhako kaiinna ghata mi. 

(76) ^ Rag Bihdgf Tritdlf Madhya Laya 
Sthayi : 

Jagajivana tliora thorarc, 

Samajha samajha dckha Ic : 

Antard : 

Sikha mana le Sadaranga ki, 

Bahuta gai aba to jogi bhekha Ic. 

(77) Rag Bhairava, Tritdl, Madhya Laya 
Sthayi : 

Guru natha sabana k5, nita sumara rc 
mana, 

Jivata chhana ,bhangur ; 

Antard : 

Jo chahe tu chatura sukha sampada, 
Mangala naina kamala mukhaso vada, 

Jaki kripa saba purata kam. 

(78) Rdgini Asdvarij Tritdl, Madhya Laya 
Sthdyl : 

Hari bina tera kauna sahai, 

Hari bina mata pita suta banita ko 
kahuko mai ; 

Antard : 

Dhana dharani aru sampata nagari, 
Jo many 5 apanai, 

Tana chhute kachhu sanga na chale, 

Kaha tShi lapataL 


Just think in what mould (body) you are ; 


Whence you have come and where you 
will go, 

In which mould you have been sent ; 


What have you brought and what will 
you take with you 1 

In what form the Lord has moulded you ! 

« 

(76) Translation 


Wake up ! This life is vTry short, 
See and think for yourself; 


Follow Saddranga^s^ advice, 

The greater part of life has passed and 
now, don the garb of a yogi. 

(77) Translation 


God is the Lord of everyone ; do always 
rcmembcrHim, for life is so uncertain ; 
If you wish to have wealth and prosperity, 


O wise orie, 

Utter his auspicious name through your 
mouth. 

Whose (God’s) mercy fulfils all our aspi- 
rations. 

(78) Translation 


You have no other su]>port than that of 

Who are the aunt, parents, son and wife, 
after all, but for Ilari, oh mdi^ ! 


Wealth, land, property and town, 
That arc so cared for, 

None of these accompanies you while 


leaving this world, 

Then why have you given up yourself to 
them ! 


1 Bihaga is a very popular melody but it is not described in any of the Sanskrit texts 
it must be a late-comer in the pantheon of melodics. It is said to have been derived 
from the older melody, Bihagada. 

• It refers to God Visnu. 

3 It refers to an elderly woman. 
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( 79 ) Rag KhamSj Tritdl, Madhya Laya 

Sthdyl - ^ ^ 

Ar6 mana Hara so kare tu prita, 

Mata pita sohl akhila jagata ko, 

Anta same clujd k6 mila ; 

Antard : 

Yaha samsara jhutha pasara, 

Hararanga kahe ju sika taki bhita. 

(80) Rag Kdft, Jkaptdly Madfiya Laya ^ 
Sthdyi ; 

Santana ke sanga laga rc tcri achhi banegi; 

* Antard : 

Hansana ki gati hansa lii jane, 
k5i na jane kagaj e, tcii arhbi banegi. 

(81) 2 Rag Taman f Ektdl, Madhya Laya 

(Medium Tempo) 

Sthdyi : 

Mcra mana baclha lino re, 

Ha re ina jogiya ke sath ; 

Antard : 

Sadaranga karama karo kyo na, 

Ina prana natha kc hath. 

(82) Rdgini Bhairavi, Tdl Jhampdy^ 
Madhya Laya 

Sthdyi : 

Hari ko bhajana hai jaga me sukhakari ; 
Antard : 

Kahe ko vritha janama bigovc he nara 
narl. 

(83) Rdgini Bhairavi y Rupak^ 

Mata kara moha tu, Hari bhajana ko 
mana re ; 

Nayana diyc darasana karanc ko, 
Shravana diye suna gyana re ; 

Vadana diya hari guna giine ko, 

Hatha diye kara dana re ; 

Kahata kabira suno bhai sadh5, 
Kanchana nipajata khana re. 


(79) Translation 

Love HaraA^ 

Who is the father and mother to the whole 
world, 

There is no other companion when one 
passes away from this world ; 

This world and its things are all futile ; 

This line cannot be translated. 

(80) Translation 

Be in the company of the pious ; this 
will do you good ; 

Only a swan knows the swan’s gait, 
which cannot be known by a crow; 

Oh, that will do you good. 

(81 ) Tr amt at ion 


I have set my heart 
On this saint : 


Why don’t you perform your duties, 
being inspired by your faith in God ! 

(82) Translation 


HarTbhajana^ is the giver of pleasure in 
this world ; 

Why do you fruitlessly pass away your 
life, oh man, oh you woman ! 

(83) Translation 

Do not be fascinated ; have faith in Hari 
bhajana ; 

Eyes are endowed to have a sight of God, 
and the ears for listening to a talk of 
knowledge ; 

The mouth is bestowed to sing God’s 
virtues, and the hands for almsgiving ; 

Says Kabir to a company of sdahusy^ 

** Thus'^ the mine of gold can be achieved.” 


1 Ragini Khamaj (Khama-ici) is grouped under Karnata 7raga). Sarangadeva 
the author of “Sangita-Ratnakar” considers it a minor melody (upanga) of Vkavali, 
(Bilaval). Khamaj Ragini is used to depict themes of passion ; here however, it 
depicts an altogether different mood and theme. 

^ Yaman-Kalyapa is one of the varieties of Kalyana raga which is said to depict 
heroic sentiment ; it is a comparatively modern melody, treated as an Uparaga 
(additional melody). But from the sixteen century it has been accepted as a generic 
(Janaka) melody. 

* This Tala has seven units (matras) : 

^ Worship of God Vi§nu. 

Units 1 1 2 3 I 4 5 I 6 7 I 
Beats I X | 2 13 1. 

6 An ascetic ; he is one of the saint-poets, whose verses have a religio-philoso- 
phcal vein. The verses of Tulsidas and Surdas were alsQ set to music. 

I Through Hari-bhajana. 


7 

T-2-4 


This Tala has seven units (matras) : 
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(84) Tfanslatitm 


(84) Rdgini Darbdri, Konadd^ 
Tritdlj Madhya Laya 

Sthdyi : 

Samajhata na mana tu xn6rS, 
Lakha bara samajhavata hu mal, 

K^he na tajata andh^ra ; 

Antard : 

Jhut-hi maya jhuthi kay^, 

Jutha jagata pascra ; 

Anta same k6i kama na avata, 

C4hhatra prabhu 6ka tera. 


(85) Rag Gauda," Sdrang^ Tritdlj 
Madhya Laya 

St hay f : 

Bhaja mana Rama nama sukhadai, 
Ghari ghari pala pala avadhi bitata saba, 
Firft pachhe pasatai ; 

Antard : 

Bhai bandhu saba kutumba-kabila, 
Dekhata jiya lalachai ; 

Anta same koi kama na avata, 

Ghatra kahe samajhai, 

(80) Rag Shankar d,^ Tritdlj 
Madhya Laya 

Sthdyi : 

Karana ho so kara le pyarc, 

Janama jata dina raina savarc ; 

Antard : 

Dhana jobana kaclihu thira nahl hai 
Chetana ho to cheta savare. 

(87) Rag Deskdr, Tritdlj Madhya 
Laya 

Sthdyi : 

Bhaja Ic Mahesa manuja pada ko, 
Safala karc apano nara deha ; 

Antard : 

Taja bhava tresnar moha Jala saba, 
Inaso mudha chatara jagamo neha. 


1 cannot get convinced, 

Even after pursuading myself for lacs 
of times, 

Why don’t I shun darkness 1* 


Worldly riches and this human body arc 
untrue. 

All things of this world arc false ; 

No one proves useful while departing 
from this world, 

There is only one support, namely, 
that of God. 

(85) Translation 


Utter the name of Rama, the Giver of 
happiness, 

By seconds and moments, time is passing 
away ; 

At the end, you’ll have to repent ; 


Of your friends, family and others, 
You feel so enamoured ; 

At the end, none of them proves useful, 
'i'his is what Chatra^ has to say and explain. 

(86) Translation 


Do whatever you want to, O darling ! 
By mornings, nights and days, life passes 
away ; 

Riches and youth are fleeting things. 
Be aware of this, while yet there is time. 

(87) Translation 


Worship God MahLmj^ 

And thus make this human life fruitful ; 


Shun your delusions and the desire for 
living, 

For the love of these, is untrue, oh wise one 1 


1 This raga has the following ascent and descent of notes : ni sa, re ga sS, 

ma pa dha ni sa ; Sa dha ni pa, ma pa ga ma re sa. This ragini is one of the varie- 

ties of kanada ragini which is conceived to represent heroic sentiment according to 
Hanumana. 

^ Ignorance. 

2 This raga has the following ascent and descent of notes : Sa ga rc ma ga, 

pa ma dha pa, ni dha sa ; Sa dha ni pa, dha ma pa, ga ma re, pa re, sa. 

“Gauda-Saranga” is one of the several varieties of Saranga raga. 

^ Chatur Panejit, the composer. 

® It has the following ascent and descent of notes : SS ga pa ni dha ; 
ni pa, ni dha, sa ni pa, ga pa ga sa. 

® Siva, 



INDIAN SONGS m TH£tR SOCIAL SETTING 4l 


(88) Rdg Vasant,^ Trital, Madhya 
Laya 

Sthdyi : 

Kahe na I6ta prabhu ko nama, 
Manava bhula pad a re mudha ; 

Ajahu samajha taja saba abhimana, 

Antard ; 

Apani apani karake daurata, 

Anta same kachhu n’avata kama ; 

Papa pupya tcre sacha sangathi, 

Ajahu samjha bhaja Rama siri Rama. 

(89) Rdgini Darbdri, Kdnadd, Ekidl 
Sthdyi : 

Sumarana kara mana nirguna para- 
brahmaj 

Fira pachhataveg5 t'u J 
Mana vritha abhimana, jara kahi are 
are mana ; 

Antard : 

Jobana sarupa tana ho jave dahana, 
Nahlsatha sangatha kalatra putra balana; 
Jo chahe mukti ko chatura tu jatana. 

(90) /?d% Multani^^ Tritdl 

Sthdyi ; 

Achapala nama sal ka bhaja re, 
Achapala nama sal ka bhaja re, 

Antard : 

Isame tujhako bahota nala hai, 
Dhyana lagil aura mala ko japa, 

Maya ko saba taja re. 

(91) Rag BibhdsA^ Tritdl, Madhya 
Laya 

Sthdyi : 

Raba ko nama sumara man2, 

Jlm(hi jaga ki basana ; 

Antard : 

Dhruva Prahlada Ajamila tare, 

Fuji mana kamana. 


(88) Translation 


Why don’t you utter God’s name? 
You have gone astray, oh stupid one ; 
Even now understand and shun pride ; 


You go about for your own interests, 

Though nothing proves useful when you 
depart ; 

Your true companions are your good 
actions. 

Consider and worship God Rama while 
yet there is time. 

(89) Translation 


Worhisp the Supreme Being, who is 
nirguna,'^ 

Or else you’ll repent ; 

Consider how futile it is to be proud j 
does not this convince you ? 


Youth as well as its beauty will burn to 
ashes. 

Neither your sons nor the others will 
accompany you ; 

Make an effort, O wise one, if you desire 
to attain salvation. 

(90) Translation 


Utter steadily the Lord’s name, 
Utter steadily the Lord’s name, 


'rhis will be of great advantage to you, 
Concentrate and count your beads whi!c 
uttering His name. 

Shun all illusion. 

(91 ) Translation 


Remember God’s name, 

For, worldly desires are futile ; 


Dhruva, Prahlada and AjdmiT 
Should be w'orshipped. 


1 It has following ascent and descent of notes : Sa ga ma dlia rc sa ; Re ni dha 
pa ma ga ma ga, rna dha ma ga, rc sa. 

^ One who is above the three attributes (gunas). 

^ It has the following ascent and de.scent of notes : Ni sa ga ma pa ni sa ; 
Sa ni dha pa, ma ga, re sa. 

It has the following notes : Ni re ga, ma ga, re sa, ga pa dha ma ga, pa 
ga, r5 sa. This type (prakara) of Bibhas originates from the mould Marva, Accord- 
ing to one school Bibhasa is a melody of Megha and according to another, a ragini of 
Panchama. 

® The names of Stars, 
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(92) Rag Khamdjt Dhumdli (92) Translation 


Stkdyi : 

Bhajo r6 maiya rama gdvinda hari, 
Japa tapa sSdhana kachhu nahl lagata, 
Kharchata nahl gat-hari ; 

Antard (1) : 

Santata sampata sukha kc karana, 

J^e bhula pari ; 

Antard (2) : 

Kahata kabira ja mukha rama nahl, 
Vo mukha dhuli bhari. 

(93) Rdgini Purviy Tritdl 

Sthdyi : 

Mana pachhatai hai avasara bite, 
Durlabha d6ha pai Hari pada bhajo, 
Karama vachana aru hite ; 

Antard (1) : 

Sahasa b^hu dasavadana adi nripa, 
Bach6 na kala ball te ; 

Antard (2) : 

Hama hama kari dhana dhama sanvar6j 
Anta chal6 uthi rite ; 

Antard (3) : 

Suta banitkdi j^ni svaratha-rata, 

Na karu n6ha sabahl tc, 

Atahu tdhi tajegS pamara, 

Tu na tajai abahi te ; 

Antard { 4) : 

Aba natha hi anurigu j^gu jada, 

Tyaga durasa jitc, 

Bujhai na kama-agini, Tulsi kahu, 
Vi^aya — bh5ga bahu ghiti. 


Worship Rdmai^ who is Govinda^ as 
well as Hari,^ 

This does not require the practice of japa"^ 
and austerities, 

Nor does it cost a penny ; 


Offspring and riches arc mistaken to be 
the cause of happiness ; 


person who does not utter God’s name, 
Deserves to be disgraced”, says Kabir. 


(93) Translation 


One repents when the opportunity is 
missed ; 

Having had this rare birth, one should 
worship Hari, 

By word, deed and with one’s heart ; 


Even the thousand^armed^ king, the ten* 
faced one. 

Could not save himself from the hands 
of Death, 


Pursuing his self-interest, he looks after 
his land and wealth, 

Which do not accompany him, when he 
departs ; 


Seeing the son and the wife following 
their own interest, 

One should not be lost in loving all those 
Who will leave you, oh stupid one 1 
Why don’t you leave them now ; 


Awake and love the Lord, oh foolish one, 
While giving up the desires of your heart; 
The fire of the desires cannot be calmed 
By the ghee of sensual enjoyment. 


4 Epithets of Vi^pu. 

^ Muttering God’s name as well as singing in his praise. 
8 Ravaija, the King of Lank&. 
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(94) Rdgifjti Asdvorit TritSl 

SthSyi : 

Kara 15 singira chatura alahill}^ 

Sajana k5 ghara j5na hoga ; 

ArUara ( I ) ; 

Mitti 6dhavana raitti bichhSvana, 
Mit^i s5 mila j5.na h5g3, ; 

Antard(2) : 

Naha le dh6 15 sisa gunthSlS, 

Fira vaha s5 nahl an5 h6ga. 

(95) Rag Kdlingddj Tritdl 

Sthdyi : 

Prani tu Hari so dara r5, 

Tu kyo raha ni<Jara r5 ; 

Antard (1 ) : 

Gafila mata raha, ch5ta sav5ra, 

Mana me rakha fikara re ; 

Jo kuchha kare bega hi kara le, 

Sira para kala jabara re ; 

Antard (2) : 

Kale gore tana para bhula, tana jayag^ 
jara re ; 

Yama ke duta pakada kara ghise, kadhe 
bahuta kasara re ; 

Hari bhaja Hari bhaja Hari bhaja prSnl, 

Hari k6 bhajana tu kara re ; 
Vrajaki^ora prabhu-pada nauka chatjha 
Bhavasagara ko tara re. 

(90) Rag BibhdSy Tritdl 

Sithdyi : 

Jaga jiva sumarana kara Hari ko, bhdra 
bhayo hai bhai re ; 

Sad-guru gyana vichSra kahata hai, 
ch5t5 Rama duhai re ; 

Antard ( 1 ) : 

Na k6i t€ro sajana sanehi, na koi bena 
na bhai re ; 

Jama ki mara pa^e jaba rove, taba to 
kauna sahai re ; 

Antard (2) : 

Mata pita kula loga lugai, svartha mile, 
sagal r5 ; 

Sumarana binS sanga nahl koi, jiva 
akel5 jSi re ; 

Antard (2) : 

Adhamochana (?) bhavaharana murari 
charana Parana ba^a M r5 ; 

Sahajrama bhaja Rama sanehi, dukha 
metana sukhadSi re. 

1 It refers to a ‘‘belle.** a Yamaraj, 


(94) Translation 

Finish decorating yourselves, oh wise one, 
For you*lI have to go to your Lord*s home; 


You'll have the clay as your covering and 
sheet, 

You'll have to become one with the clay ; 


Have a bath and dress yourselves up, 
You won’t be coming back from there. 

(95) Translation 
Fear God Hari, 

Why have you become so fearless? 

Don’t remain negligent ; awake while 
yet there is time, 

Take care ; 

Whatever you want to do, do it soon, 
Death’s hand is ready to crush you ; 


Do not run after the beauty of the body, 
which will be burnt ; 

The messengers of Tama^ will catch 
and rub the body, and will thus make 
good the loss ; 

Do worship God Hari, oh do worship 

Him ; do say your prayers to Him ; 

Mounting the boat of God’s feet, 

Attain salvation. 

(96) Translation 

Wake up and worship Hari ! The dawn 
has set in ; 

Thoughts and knowledge derived from 
a good guru tell us, that one should 
wake up and pray for Rama’s help ; 

There is no friend, no dear one, no sister, 
no brother ; 

On getting a thrashing from Tama^ 
one weeps, for then there is no support ; 

One’s parents and different members 
of one’s family are all seekers of their 
own interests ; 

Worship is the only thing that helps, 
as the soul departs alone ; 


Murari (Visnu) frees him from the recur- 
rence of births, who takes a refuge in Him ; 
“Worship Rama with affection,” says 
Sahajardma “He is the Healer of pain 
and the Giver of happiness.” 

the god of death. ® The composer. 
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(97) Rdgi^i Bkairavif Tritdl (97) Translation 

Sthdyl : 

M5ri ISgi la^ka guru charanana ki, I have had a fascination for the feet of 


Charana biha m5h5 kachhu nah i bhave, 
Jhutha may a saba sapanana ki ; 

Antard : 

Bhavasagara saba sukha gaya hai, 

Fikara nahl aba taranana ki ; 

Mira kahe prabhu Giridhara nagara, 
UJa^a bhai inori nayanana ki. 

(98) Rag Kdlingdd^ Tritdl 

Sthdyl : 

Kara mana prabhu se priti ; 

Ais6 samaya bahuri nahl paiho, 

Jai hai avasara bita ; 

Tana sundara chhavi dekha na bhulo, 

Yaha balu ki bhita ; 

Antard (1 ) : 

Sukha sampati .sapane ki batiyl, 

Jaisc, trina para shita ; 

Jahi karama parama pada pave, 

Sohi karama kara mita ; 

Sarana aye so saba hi, ui)are, 

Yahi prabhu ki riti ; 

Kahai kabira suno bhai sadho, 

Chilahau bhai dala jita, 

(99) Rag Khandj, Tritdl 

Sthdyl : 

Sumarana kara le mere mana, 

Tcri bid umara Hari nama bina ; 

Antard (I ) : 

Kupa nira binu dhenu khira binu, 
mandara dipa bina, 

Jaise taruvara fala bina hina, 

Taise prani Hari nama bina ; 

Antard (2) : 

Deha naina bina, raina chandra binS, 

Dharati meha bina, jaise pandita veda 
vihina, 

Taise, prani Hari nama bina ; 

Antard (3) : 

Kama krhdha mada lobha nivarS, 

Chhoda virodha tu santa Jana ; 

Nanaka kahe suno bhagawanta, 

Y5 jaga me nahl k6i apana. 

1 One of the epithets of Shri Krishna. 
> That which is liable to be destroyed. 


my guru, 

Without whom nothing is palatable to me; 

The rest of the worldly things arc delu- 
sions of a dream ; 

The ocean of worldly things has dried up 
for me, 

There is no anxiety of going through the 
ocean of life ; 

Mira says : “Oh God Giridhara-ndgaroy^ 

My eyes have turned to the other side 
(of life). 

(08) Translation 

Direct your love to God ! 

You won’t get such opportunity oft and on 

If you lose it once ; 

The beauty of the body and face shouldn’t 
lose you astray. 

For this is a mere wall of snnd;^ 


Worldly happiness and riches are but a 
dream, 

As they are as ineffective as the dew on 
the grass ; 

That action which would help you to 
attain salvation 

Should be performed by you, oh friend ! 

He saves all those who seeks refuge in Him, 

In accordance with His way ; 

So says Kabira to the company of saints. 

The meaning of this line is unintelligible. 

(99) Translation 

Worship God ; 

Life is passing away without uttering 
God’s name ; 

Just as a well’s without water, a cow’s 
without milk and a home’s without light. 

Just as a tree’s of no use without the fruit. 

So is man if he does not utter God’s name ; 


Just as the body’s without the eyes, the 
night’s without the Moon, 

The earth’s without rain, the pandit’s 
without the knowledge of the Vedas, 
So man’s without Hari-ndnia^ 


Remove lust, anger, pride and greed 
(from your heart), 

Shun enmity, oh pious one ! 

Nanaka^ says : “Oh God ! 

No one is ours in this world.” 

• Remembrance of God Visnu’s name. 

4 The name of the composer. 
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(100) Ragii^l Kafl, Trital 

SihSyl : 

Rama nama rasa pijai, 

Manuja Rama nSma rasa pijai ; 

Taja kusangata satsanga bai^he, 

Nita Hari-characha suna lijai ; 

Antard : 

Kama krodha mada moha lobha ko, 
Baha chitta se dijai ; 

Mira k€ prabhu Giridhara nagara, 

Tahi ranga me bhijai. 


(100) Translation 

Relish in the utterance of Rama’s name, 
Enjoy the utterance of Rama’s name ; 
Giving up bad company and sitting amid 
good people, 

Listen to God’s attributes being sung ; 


Shed lust, anger, pride, delusion and greed 
From your mind ; 

Mira’s Giridhara^Ndgara'^ 

Is saturated with the same rasa.^ 


VII Songs of a Miscellaneous Character 

This group contains songs on many subjects varying from the most 
subtle to the most concrete, such as songs on “music” as such, songs sung 
in praise of kings and Mohammedan Pirs, lullabies and various morning 
songs. 

There are also a few songs describing seasons (monsoon and spring) 
which are sung in Malldr^ and other raginis such as Vasant and Bahar 
which manifest the beauties of Spring. Such songs arc* also found in 
other ragas and raginis. These songs could have been included in the 
groups of songs pertaining to seasonal festivals (varshotsava) . 

Songs on music as such deal with the attributes of ragas and raginis 
or they may have to say something about the notes^ constituting a 
particular raga. The latter songs are termed as Lakshand^ gitas. 
In these we have a full picture of the ragas as well as an inkling into the 
principal notes (vadi svaras), the notes of secondary importance (samvadi 
svaras) . Ordinary notes (anuvadi svaras) and notes which do not appear 
at all (vivadi svaras). At the same time we have a knowledge of the 
note from which a raga begins (Griha) and the note where it generally 
ends (nyasa). In short, these songs enlighten us as regards the structure 
and character of a raga. 

Besides the details concerning the art and science of music (sangita- 
shastra), we have an inkling into subtlities of sound (nada-bhMa), the 
quarter tone (shruti). All these details as well as various subtlities of 
sound are to be mastered by the musician as well as the connoisseurs 
(guni-jana). 

The following song stresses the importance of maintaining tala and 
sura which are regarded as the soul (jiva) of music. This song is a 
Dhruvapada, set in Tala GhautMa. Most of such songs are Dhruva- 
padas, sung in Chautala or Jhaptala. 


1 Shri Krishna, 
s Bhakti rasa. 

s A melody which depicts the charms of the rainy season. 

*4 Group II — published in the preceding part of the same article. 

® Whether the notes are flat (komal), sharp (tivra) or natural (shuddha). 
6 Songs (padas) describing the characteristics of a raga. 
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( 101 ) Ragini Darbari Kdfiadd, Tdl Chauldl ( 101 ) Translation 

Sthdyl : 


Achhara nada ko bhSda jo pave, 

Kantha kara dikhave, tata bitataki 
gahata so, 

Tana raga ki dharana sura achhara kl 
bharana, 

Rupa ranga ki karana, janata uthayana 
ki bhataso ; 

Antard : 

Tikata dhiki^a taka thauga dima taki^a 
taka dhadhi, 

Gana dha taka, thaugata kita taka dha 
dhigana dha ; 

Le uthaya dugana kare sura sodha, 

Chetasinga ke shravana kasauti, 
rame guni kasave ; 

Taba gunijana mcra bhataso. 

(102) Rag Taman Kalydndy Tal 

Chantdla 

Sthdyl : 

Tana tala so hi gaiye, 

Anagina tana gaiye sunaiyc begi, 

Parasata hai Sudha raga ; 

Antard : 

Suna ata hi alapata mudramc gave, 

Tana pramana ko rijhave, 

Mano gunijana kc liota kantha. 

(103) Rdg.ni Alhaiyd Bildvala,'^ Tdl 

CkautaB^ 

Sthdyl : 

Alhaiya Bilavala ragini bichitra mai ; 

Sakala Sura shuddha jame, 

Rasa shanti ko dikhal ; 

Antard : 

Dhaivata jame vatli gandhilra samavadi, 
ni dvaya guni chauira sumata, 

abhinava ranga devataT. 


One who knowi the mysteries of words 
and sound. 

One who can sing by heart with the accom- 
paniment ofstring and skin instruments ; 

One who can sing raga and its tanas, 
giving regard to word and notes. 

He can know the rupa^ and ranga* 
merely at the beginning of the stage ; 


Tikita dhiki^a taka thangd dima taki(a 
taka dhadhi^ 

Gana dha taka thaugata kita taka dkd * 
dhigana dha. 

Thus beginning he can sing duguna 
with the notes. 

“This is an exercise for the ears which the 
gunijana has to go through’* says 
Ghetsing, 

“Then only he is a gunijana^ according 
to me.” 

(102) Translation 


Sing tdnas^ in a rhythm, 

Sing innumerable tanas, 
Maintaining the purity of raga ; 


Sin^aldpa’^ to the accompaniment oimudrd^^ 
Measured tanas captivate people. 

And are committed to memory by the 
artist. 

(103) Translation 


O friend ragini Alhaiya Bilavala is 
wonderful ! 

In it all saras are pure (natural) 
And it manifests shanta rasa ; 


In it dha is vadi and ga is samavadi, 
The wise and the intelligent artist uses 
two “nis”,ii 

These hav^e a new divine colour. 


1 The picture. 

^ The nature. 

^ The words (b5las) played an Pakhavaj (Mridang). 

^ The same words (of the song) are repeated in a “dugano” but within 
half of the fixed time. 

s A genuine artist and connoisseur. 

Permutations and combinations of the notes of a raga. 

That music which is made of svaras and no words ; this is known as Rupa- 
lapti (alapa) which is regarded as the highest. 

* Synibols. 

9 This melody is visualised in the person of a damsel anxious to meet her 
lover (priya samagamane dharita manasa). 

10 It is a Dhrupad, composed of twelve matras. The Dhruvapadas have a 
serious character (gambhira prakriti). 

11 Flat (Komal) and natural (Shuddha). 
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The seven notes of the Hindus have colours and arc connected with 
Divinity. All the notes are assigned different colours, as well as rasas. 
Thus Ragini Alhaiya Bilavala depicts Shanta Rasa according to Pandit 
Bhatkhande. 

The following song is also a Dhrupada, set in Chautala. It is to be 
sung in Shri Raga which is a twilight (sandhiprakasha) raga, used for 
devotional purposes. The fundamental rasa produced by it Shanta rasa} 

There are many padas describing the characteristics (lakshanas) 
of Shri-Ragas; most of these are Dhrupads which arc congenial to the 
seriousness and serenity of this Raga. It is one of the six main Ragas, 


described by the four Matas} 

(J04) Rsig Shriy Tal Chautal 

Sthdyi : 

Hararanga aba kahata 
Raga sandhiprakasha ko, 

Ri dha komala ga ma ni tivara, 

Sadhata Shubha lachhana ko ; 

Antard : 

Madhyama tivara pramana, 

Asta samaya sanidhana, 

Kdniala madhyama nishana 
Udaya samaya rupa ko ; 

Sanchdri : 

Vadi nita komala sura. 

Rikhaba, aru dha ga bina kara, 
Rohana, avarohana mata 
Sampurana sura sumadhura ; 

Abhdg : 

Gavata rasa shanti prachura, 

Tana mana kara paka chatura, 

Jo nara sudha bhava bhitara, 
pavata rid ha sidha kO. 

(105) Rag Shn, Tal Chautal 

Sthdyi : 

Siri raga guni bakhanc. 

POravI ko mela mane ; 

Arohana dha ga bina kara, 

Gavata dina a§tajame ; 


(104) Translation 


Hararanga^ now tells us of the Sandhi^’ 
prakasha^ raga. 

Which has flat (komal) re and dha 
and sharp ni. 

Thus accomplishing its good qualities. 


The sharp “ma’^ is a sign of the setting 
hour, 

While the flat ^‘ma” is an index of the 
rising hour ; 


The flat rc is its vadi. 

Svara, and dha and ga are left ofl' while 
ascending ; the descent is Sampurna} 
composed of Shuddha notes ; 


They sing this raga ; which is full of 
Shanta rasa, 

And which purifies the hearts of the wise ; 
One who is pure in heart, achieves 
success and prosperity. 

(105) Translation 


The connoisseurs praise Shri Raga, 
Which has Rag Purvi as its Alcla/^ 
While ascending it leaves dha and ga, 

And is sung at the setting of the sun ; 


^ Peaceful sentiment which is not included by same writers, among the eight 
rasas (asta-rasa). 

“ Shivaniata, Kalinath Mata. Hanuman mata and Bharat mata. There arc 
other matas besides these. There arc as many schools of music as there are musicians, 
8 The name of the composer. 

^ Shri raga, which is a twilight melody. 

^ The three kinds (jatis) of raga as described in scriptures : Sampurrta 

(composed of seven notes), Shadava (of six notes) and odava (of five notes). There 
arc permutations and combinations of these three j^tis. 

6 The mould (thS^a); Purvi is regarded as a generic melody by latter writers. 
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Gauri malavi tira-bana, 

Purbi Tanki ati sobliana ; 
Bharja pancha saba sumata, 
Indraprastha mata pramane ; 

Sancfidri : 

Manahara Bhupala Jeta, 
Kalyana Hamira Hcrna ; 
PGrbya aru Shyama kahata, 
Raga putra asta name ; 

Abhog : 

Guna sagara Bihanga, 

Malava gambhira sindha ; 
Gada Gauda Kalyana Kumbha ; 
Bhavabhatia mata pramane. 


(lOG) Rag Todiy Tdl Jhapldl 

Sthdyl ; 

Ada anahata nada upajo jagata me, 
Tako karu dhyana piika mana ghata me ; 


Gauri, Malavi, Triveni, Purvi and 
Tanki are beautiful, 

They are its five ivives^ in accordance 
with Indraprastha^ Mata : 


Manahara, Bhupali, Jait, 

Kalyana, Hamir, He'ma, Purbya and 
Shyama are known as its eight Putra 
rdgas^ 


Rag Bihanga, Guna-sagara, the serious 
Malava and Sindha, 

Gada, Gauda, Kalyana and Kumbha, 
Are its sons in accordance with Bhdva- 
bhatta Mata^ 


(100) Translation 


The first sound which took its birth in 
the world was andhat,'‘ 

On which 1 meditate with pure heart and 
body ; 


Antard : 

Kharaja Rikhaba 
Sapta sura ahata 
Nirguna Brahma 


gandhara, 

rnilaya, 

vyapaka jagata me. 


Kharaja^ Rikhaba'^ 
The seven dkat^ 
Nirgutia Brahma^^ 


and Gandhdrai^ 
notes are mixed, 
reigns the world. 


(107) Rag Tamankalydna, Tal Chau-^ 
tala 

Sthdyi : 

Prathama sharira gyana, 

Nada bheda tina sthana, 

Dvabishanti shruti shuchi svara, 
Dvadasha bikarata bakhana ; 


(107) Jr emulation 


Firstly comes the knowledge of the body. 
As the mystery of sound lies in the three 
parts^^ (of the body) 

Phe shriiiis^'^ arc twenty-lw'o and the 
pure (natural) with the bikarata svaras^"^ 
are twelve. 


I Each Raga has its wives (R%inis) 

* One of the schools of music. 

* Each Raga has its sons (putras) which vary according to cllUcrcnt schools of 
music. There are generic (janaka) ragas and derived (janya) ragas. 

^ One of the schools ol’ music, named after its pioneer. 

* I'hat nada (sound) which is beyond human comprehension. 

Sa Re 8 ga. 

Finite. 

10 The Supreme Being w'ho is free from the three gupos, namely, SaU\'ik, Rajaiks 
and Tamasik. 

Navel (nabhi), throat (karifha), head (Murdha sthana) : these three parts 
arc connected with the production of sound. 

1* The quarter tones. ^ 

13 Sharp (tivra) and flat (k6mal) otes. 
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Antard : 

Vansha jati varna dvipa, 
Chhanda rislii viiiiy(7)ga (?), 
Shruti jati tina grama, 
Eka-isa mura Jana ; 


Shuddha kuta bhfxla tana, 

Parastara mcru Jana, 

Naslo disha prahbdhana, 

Sadharana ko bidhana ; 

Abhog : 

Kakali sura aru anlara, 

» 

Cliatura ))arnna alankara, 

Jati larlihana kaiiil)ala, 

Ratnakara inata praiiiaiie. 

(I OS) Rd^inl Bilid<f. Tal Chant dl 
Slhdyi ; 

Uttaiua gaya vo gaya sunaya, 

Saba guiiiyana mile sacha surana ki 

lipajaso karata mana : 

Antard : 

Sudha bani sudha sangata kc, 

Byorc myarc kara dikhave panchanamc 
Kara ke kara bayana. * 

(109) Rd^ Bhupdllj Tal Tivrd 

Sthdyi : 

Prathama sura ko sadlic, 

Siiuddha bikarata sabahu dvadana, 

Grama murchhana mela dasa bidha, 

Gunijana sumata ade ; 

Antard : 

Khadav5dava sarnpurana kc, 

Raga tatva agadhe, 

Guru bina nahi gyana kabahu na 
Chatura kara tu yadc. 


One must know the family (jati) and 
varna^ of these notes and also die 
use of meters (chhandas) ; 

One must ha\’'C the know](‘dge of the jdtis 
of shrutis’* and the* three gramas'^ and 
i\\G Aiurchhands^^ wliich are twenty-one. 
One must kno\\ the secrets iil' pure and 
mixed tanas and also the process ol 
extension of the notes, 

I’hesc lines cannot be translated. 


One must know the kdkdiy svara with 
all its secrets 

Aiifl the four aUmharsf' its kind and 
its charactet istics according to Rafndkara 
Ma/aJ 

( 108 ) 1 ranslation 


He sings best who singS' genuine notes 
before connoisseurs, who measures you 

by the standard of notes ; 


He must be able to analyse through 
pure words. 

I’lic details of harmony IxTorc a company 
of live or mor(? people ; 

He must be able to state the vadi, sam-> 
vadi. anuvadi and vivadi notes. 

(109) 1 rami at ion 


Firstly one should p’^actisc the notes, 
All the twelve pure (natural) as W'cll as 
the sharp and flat notes ; 

The grdmasA murchhands'^ and the ten 
moulds (I’halas) 

arc firstly knowat by the connoisseurs 


The knowledge of Khddava^^^ Odava 
and Sampurna, which constitute the 
deep essence of Ragas, cannot be 
obtained without a Guru ; 

“Bear this fact in mind,” says ^ 


^ Kind of colour and rasa assigned to different notes. 

2 Different sbrutis are assigned rasas and are classified into groups, 
d'he, gramas or resting places are three viz. ga, sa and ma. 

Sound (dhvani) heard between the two notes ; these, are twenty-one, 

^ JiOW and sweet tone. 

^ Graces or embellishments. 

^ According to the author of Sangita-Ratnakar. 

* The three gramas are kharaj (sa) madhyam (ma) and nikhad (ni) , A grama 
means a resting place. 

® The twenty-one tones (Murchhanas) 

The three kinds (jatis) gf Raagas. 

This nante stands far Papdit BhStkhapda, 
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(110) Rag Marvel, Tal Chanial 
Sthdyt : 

Giiyaka sa])a mila bichara lo ya bata ko, 
Sudha astai siidha arhhora, 

Tana ra,ori ki sangata nie 

Dharana nuirana, 

Sundara taba kaliiyn vako ; 

Auiard : 

Okta jokta kaba nie dbait" anupras. 
d'alia Dhnipadn banaya gavf* sunaxa", 
Aisf) jo hovO srr-sla sravana siikhadaya, 

(111) Rdg Panch KalydnfP. I'd! Ekldi 
Sthdyt : 

Vancha barana pancha ra.i;'a. 

Gav’o sal>a mi la kC\ 

Raga tana kr ])araTnan. 

Ant or (1 : 

Arohi a\Mrolii sankTrana sarn])urana, 

Kali 6 IVIiya I ans C-nn, 

Nyaro nyaro kara dikliayo. 

(112) Rdt> Shankar (l''y la! 'Pritdl 
Sthdyl : 

Anahala ada nada ku bheda na payO, 
Pachhaiayc giini jana gyani ; 

Antard : 

Balaliari iina gurana kr Ahemada, 
Jina-kc beda IdiOda kl bata Ijakliani. 

(11,*1) Rag Taman Kalydn, Tal Triidl 
Sihdyi : 

Ahata anahata bheda nada ko, 

Prathania bheda shrutiyana sd hovT*, 
Anahata muni-jana dhyana dharala jaba; 

Antard : 

Nabhi kantha aura inurdhasthana sd, 
Mandra madhya aura lara huvata ; 
Sapta surana kc nama bhavane, 
sfi re ga ma pa dha ni ♦ 
sa ni dha pa in a ga re sa. 


Oh singers, consider this matter ! 

Pure astdi,^ pure words and tanas'^ of 

a raga, all go hand in Jtniid ; 

W'hcn iht^se an' Tnainl:iin(‘d. we may rail 
it beanlirul ; 


Having mastered the art of alliteration 
OIK' should create and sira.^ Dlirupad ; 

Suifm nohlr musir plc-ases the ear. 

(Ill) Tratishflion 

Ragas ot fu'c kinds ! 

Sing (hem <»l! gntii-ja/ia '' 

Maintaining (he raga. sing the tanas. 

The ascent and descent arc sanklranu and 
satnpurnaA 

So says Miyd TdnsetA : 

W ho analysed them all (die five ragas). 

(11--) I'ranAativn 

The mysteries of the first anahat sound 
are not unra\”ell< ci ; 

For which (he guni-Janas and savants 
have repented ; 

AhenauT has dedicated hims(*lf lo his 

Guru, who has fjraised (he mysteries of 

(II .3) I'ranslalini 

The first secret of infinite anahata and 
finite fdiat sound lies in the .shrutis*^ 

When the sages meditate on infinite 
sound ; 

From the navel, tliroat and head, 

emerge \hcTnandra,madhya'Andtdrn nctaves'^^ 

'Idle names of the seven notes are as 
follow sa re ga ma pa dha ni 
sa ni dha pa ma ga re sa. 


i A composition of the Khyala school of Music. 

® Permutations and combinations of notes. 

Dhruj)ad school of music which has a high poetic and svara element. 

^ It is a combination (misrana) of five ragas : Shuddha-Kalyaria, Hema-Kalyana, 
Yaman-Kalyana, Shyam-Kalyana and Hamir-Kalyana. 'Fhis melody seems lo be one 
of the innovations intn^duced by Tansen and other Muhammedan musicians. 
Connoisseurs, lovers of art. 

® The two jatis of a raga. 

'Fhe name of composer, who is said to have lived in Akbar’s Durbar. 

^ Riig Shankara has the following ascent and descent of notes: sa ga pa ni dha $a ; 
sa ni pa, ni dha sa ni pa, ga pa ga sa. 

® I'he name of the composer, 

Gandbarva-veda, which is concerned with music. 

The twenty-two quarter-tones. 

19 The names of the three octaves employed in Hindustani music, 
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(III) Rag Mdrrd, Tdl Tritdl 

Sllidyi : 

Tata bitata gliana susUira saba manata, 
Jiajc chat lira bid ha sliastra baklianata ; 
Aniard : 

Uiiia mridaiiga jlianjha inurli gala, 
blicda anaiita chalura guni jaiiata. 
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(ll-l) Translation 

Tata'^. Vital and Susira^ iwc sci 

called, 

'These lour musical instruments being 
praised by the scriptures. 

The seert't ol' the Bhin ' MrvhmgfV' 
JhdnjIuV and Alurll^ is known by tin’ 
\vis(‘ connoisseur. 


(115) Rag. M and Chantdl, Vi I ambit Lay a 
Sllidyi : 

Saba mila bichara lelio, 

Ya bala ki sudhatai sudha achhara, 

'Tana raga ki sangala s5, dharana Muraiia 
s5 dliariyc, 

'Taba kalii)-c yakb gayaka ; 

An lard : 

Ukti jukti kfu'ya nu* dliai'c anup sesa laba. 
Ohrupada banaya gaya sunaya, 

Aise si'edn sukhada)-aka : 


Sudlia ii)'ra alapa karania kiyc\ 

'I'anana raga-ranga- Jliai a mi lava, 
Taba kaiiiye yako gayak.i ; 

Ye gima dcklia dekha. ji‘ sakaia bidya- 
bana, 

(lunanidhana llfija Clietsinga balm 
lay aka. 


(115) Trans I alio? I 


Consider this niattei' all of you together, 

Pure words (and purity of raga) and 

its tanas should be sung in dharan^ 
and miirarV^ ; 

'J'hen only one can be calJt'd a true 
si?igcr^^ (gdyak) ; 

Only w hen one can us<! dev ice and pro].cr 
statement in poetry, he is incumparabiy 
great ; 

One must make a Jlhnpiail and sing it, 
so grcal and sucli a giver of iiaj^pincss 
he'- is ! 

Accoiding to parti< ular school of music. 
on<' must sing dldpA^ 

.And must show'cr tanas of die raga, 

Tle-n and ilien only Ik* can be called a 
gayaka (singer) ; 

“One must look for these ipialilies in all 
ieariK'tl musicians and experts,” 

So says RdjW'^ (Ikrl dng. the worthy one. 


'riiere ate a low songs sung in ])raist‘ of MoluiinuK'dan kings such as 
Ak]>ai' and Molianunad Shadi. 'llic lalt(‘r was t rdkal Mohannnad Sltah 
llaiigilc on aeconni of his giavat love and ])alionagc of the fitu* arts, 
ih'iicc there an* somi' songs sung in his j)r;iis(‘. King Akbar was also 
c\ttdled (in’ liis patronage of art and artists. 


Some oJ lh(‘se songs arc l)liru})ads as these win'c in great vogue in. 
th(‘ Mughal Durbar, riiert^ are a h'w oilnu' songs that employ liilas 
othtn' thati Clhautiil. 


' String(Yl insiniments : * A .skin instiununt. 

^ x\n instrument wliich is neither of tin* first iioi ol the second kind ; it i.s 
played by beating it. 

'' An instrumeni which can be ])layed by blowing air into i(. 

' Specimen ol' the hist kind of musical instrument. 

Pakliavaj which belongs to the second class. 

^ Cymbafs. idicse arc played by hands. 

^ The flute which belongs to the last category. 

" and ‘‘Dharan” and “Alurati” are the graces ad()[)ted while singing, 
i ' One of tlic grades assigned to musicians, 
t* A Dhrupad .singer. 

I"* 'The .school of music; there arc four chief schools (baiiis), named after the 
pioneer musicians. 

The ‘‘alapa” is .sung in the beginning, in accordance with the Dhrupad school. 
The composer of this song. 
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(116) Translation 


(116) Rag Siighardi,^ Tdl Ektdl 
Sthdyi : 

Tu hai Muhamada Shah Durabara, 
Nizammuddina Sujani ; 

Anlard ; 

J6i jo rijhave soi faramavS, 

Sadaranga tore guna gave, 
Nizammuddina Sujani 

(117) RdgShri,Tdl Sultdl 

Sthdyi : 

Ay5 ayo re Balawantsa ayo, 

Chhatrapati Akbara ! 

Antard ; 

Sapta dvipa zaura asi a disa nara-narendra 
Ghara ghara thara lhara dara. 

(118) Rdgini KeddrS" Tdl Chant d I 
Sthdyi : 

C-liaturanga gavo .saba g'uniyana mile 
Chadho Maliaraja Bahadura ; 

Antard : 

Purana pratap deia, Guniyaiia ko deta 
adliar, 

(111)) Rdgini Asdrari, Tdl Chauldl 
Sthdyi : 

Ata ])ral.apa leja tcro jaga nic iiu, 
Rava Raje Bahadura ; 

Antard : 

Naina sunata guni avata dhaya dhaya ; 

Pavata mana IcJiha faia ; 

'Tina ko adhara. 

(120) Rdgini Rurvi, Tdl Ektdl 

Sihdyi : 

Pira Nizaminudina Auliya, 

Saba meri ichha do bharapur ; 

Antard : 

Dou jaha mi dina Imari, 

Pau ananda sahita dhana, 

Jo kije mdiniir.^ 


You arc our Court oh Muhammad Shah ! 
You are the clever Nizzammuddin ! 


One who pleases has to command, 
Sadaranga^ sings in your praise, 

Oh clever Nizzammuddin ! 

(117) Translatioii 

The strong King Akbar, the Emperor, 
has arrived ! 


He is the king of seven islands and eight 
directions ! 

For fear of whom each and every house 
shudders. 

(118) Translation 

Chalranga,^ all of you, together! 
Mount, oh king Bahadur !'^ 


You spread the light of perfect glory, 
You support and patronise artists ! 

(Ill)) I'ranslation 


liCt your glory shine in splendour in this 
world , " 

Oh Lord Bahadur ! 


Hearing your nafiic, the gui^ijana come 
up running ; 

They fulfil their hearts’ desire ; 

You arc their support ! 

(120) Translation 


Oh Pir Nizzammuddin^ Auliya ! 
Fulfil all my desires ; 


1 It has the following notes : dha pa, ma re, ni sa, re, ga ma, re, sa, ni pa, ma 
pa, ga ma, re sa. This is a variety of Kanada ragini, having its birth from Kafi thala 
(mould). 

^ The composer. 

^ According to Narada, the author of “Sangita*makaranda,’^ this r%ini belongs 
to Megha Mallar. 

^ I'he song of tlie “lour parts” of the anny (chalurangini sena). 

Bahadur Shah, who was a Mughal king. 

® A Muhemmedan Pir. 

^ Faith, truth. 

8 ‘MamOr, which means ‘morality’ (“nlyaP*). 


In both the worlds, Imdrd is the religion ; 
I shall have riches and happiness, 
if I have morality. 
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The following song is a prayer to Pir Nizami : — 

(121) Rdgini Purvi, Tal Tritdl (121) Translation 


Sthdyi : 

Naiya mori para karo re, aba Nizami ; 
Aniard : 

Tuma ho Pira ganibhira, gyana anta- 
rajami. 

(122) Rdgini Tddi, Tdl Tritdl 
Sthdyi : 

Hamarc to je-hi Saravara Haj Miraji, 
Tehare nama ko adhar \ 

Antard : 

Man a dure jfime gunda pau, 

So hi kara rakhu abahu harava. 


Now help rnc, oh Nizami, to reach the 
ihore P 

You arc grave and onmiscient, oh Pir ! 


(122) TranJation 


Our only support is your name, Oh 
Saravara llaj'-^ Miraji ! 

Wlicrever the mind wanders and gathers 
llowc^rs, I shall weave a garland of 
these. 


(123) Rag Tantan hdlydn, Chauldl 
Sthdyi ; 

Pira Dastagira Hajrata, 

T’uma (inru Saheba, isa basara 
Apand hai, karama karc mere ; 

Antard : 

Kl\n bidhyadana sabana ku, 

'S'alia jaga bakhanata, 

Rakha bega tiikhavo, 

Apano karama kare mere. 

(121) Rag Pur hi y Idl Ekldl 

Sthdyi : 

Ye Mehbuba Pire Cihesli, 

Ilazral Sultan Nizammnddin Auliy<i ; 

Antard : 

Kartara apl banayO nura te, 

Mamure SO rat a khub. 

(120) Rag Bhairava, Tdl Jhaptdl 
Sthdyi : 

Maunadi maunadi japata hO raina dina, 
Bade tuma Pira jaga dina khvaja ; 

Antard : 

Nama kc liye si tapata saba katata hai, 


(123) Trauslalion 


Oh Pira Dastagira IJayat. 

You are our Guru, this l)ody (man) 
belongs to you ; bavcHir me ; 


V'ou ha\'c imparted kn(n\'Jedge to all, 
which (act) is jnaised by the world, 
(This line cannot be translated). 

Be gracious towards me. 

(124) ‘Translation 


Oh Mehbiiba l^ir Gliesli, 

Hazrat Sultan Nizammuddin Auli^a ! 


God Himseir has created you out oi 
Ills own I.ighl ; 

rhere is great resemblanee in the faces ! 
(12“>) Translation 


Day and niglil, I remember Maunadi'^, 
Tlic great Pir of the world and the lord 
of religion ; 


“By remembering the (your) narrie, the 
intensity of miseries is mitigated; 
Kafata dukha fanda yuhi, Rava Raja. Thus all troubles are lessened, O Rdva 

Raja 


1 To attain salvation, 

2 A Muhammedan Pir. 

^ A Muhemmedan Pir. 

♦ It refers to the Pir, who is said to be the Lord of the world. 



JOURIIAL OF THE UNIVERSITY OF BOMBAY 

(126) Translation 


u 

(126) Rdgini Purvi, Tdl Tritdl 
Slhdyi : 

E Makduma Saheba Bilayat ; 

Saba bidha layaka kiriC;, Allay c Rasul 

Antard : 

Saba inila aye Auliyjl Ambiyd,'^ 
Chahu ch5ka‘i me tunihari dliiim. 


Oh Makdiim^ Sdheh Bildyai^ ! 

You are the one who makes us worthy 
and fit, 

Oh messenger of Allah ! 

All saints and prophets liave come ; 
On all the lour sides of the courtyard 
there is noise and bustle ; 


The following arc a few morning songs ; these are set in morning 
{SandhiprakdkiY ragas and arc sung in a variety of lalas : 


(127) Rag Bha i ra i a 

Jfigiye Gdi^da duho dhauri gaiyll 
Sada-dudha inatha pivd dliaiya ; 

Bhora bJiayo vana tama chara bole, 

Chara gliara gdpa bagara saha kholc ; 

Gdpi rai )Tia.thaiii\ a dhdve, 

A[)ano ajxuib dahyd Ihlbve ; 

Sanga ke sakha bulavana a\e* 

Krishna naiua leh" s,d>a gaye. 

Bhusaiia basana palata paharaii. 

C;hamlana tilaka latata banau, 

Chiatui bluija prabliu Shri Govardhana 
dharl, 

iMukha chhabi paia Ijala gai -mahatari. 


(128) Rag Bha i ra i 

lAiaiia jagd lid bltaN'o blibra, 

Dudha dahi j)akavana mithai 
laje makhana ruti bora ; 

S'ikase kairiala virnala vani saba bolana 

lage pandiin chahu Ora : 

Rasika pritama sb kahata Xandarani, 
L'tha Ijaithb hb Nanda Kishbr. 


(1 27) 1 ranslal’ion 

Wake up, ohCdhalp milk the white cow, 
Churn die milk and drink the curds, 
Th(* dawn has S(‘l in and the owls are 
making a shrill noise, 

The shepherds ar<' opening the yards 
of their jiuiises, 

The Cb})is are \\ a .liiiig the cliurns, 
y\nd arc ehurniiTg tiieir {'lads ; 

Your playmat< s h.ne mine to call >'on, 
I'liey sing iht' name of Shri Krishna ; 
I sliall changt' the (your) ornaments 
and cloilies, 

And shall make a (HiaiiihuialilalA on Thy 
forehead ; 

Oh God Krishna, tla* four-armecl-one, 
oh, (h)raf(/haf/a Giradhari,'^ 

1 have dedicated m)’sell' to your phy- 
siognomy. 

(12s) 'J ranslniio'N 

Wake uj). oh darling, the dawn hasst'L in, 
Have milk, curtls, /WiaYi/zc, sweiMs, to- 
gether with brc'ad and butler ; 

'I’he lotus is i>l()ssomir!g and die birds 

are ehirping in all tlie lour dircelioiis : 
^ * says to lii'r darling son: 
“W'ake u]'), oh Aaiidahi shore 


1 It means “Jaird’' or a Mufiemmedari religious tcadiei. 

5 A Vh . 

3 Jdural ol' Xabif j^rophel ). 

^ Jt ought to be “c hanka”, which means a square, a coutlyai’d. 

Ragas whii'li ar<' \o be sung at ihclink of the night and the day (t\^ilighl hour)* 

^ Shri Krishna. 

’< A mark of saiulal-wood ointment. 

S One of the names of Shri Krishna. 

^ Morning songs are sung in Bhairav, Bibhas, Ramkali and also in Todi ; 
these melodics are to be sung at the first Watch of the diiy. 

A fried preparation made from wheat. 

11 Yashoda, the wife of Nanda. 

12 Shri Krishna, the son of Nanda. 
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(129) Rag Bhairava 

Jagiye Gopala lain gvala dvara thaclc ; 

Raina anrlhakfira gayo chandrama 
malina hhayo ; ^ 

Tare gai.ia dekhiyata iiahl, inranl kirana 
batllie ; 

Mukiilila bbayo kainala jrda, 
liliavara gimjata puspa mala, 

Kinuudini kumalani ; 

(iajidhar\'a guna gana karata, 

Snana dana ncina dharata, 

Marat a sakala paj^a ; 

Vadata \ (~tla vipravfiai ; 

Rdlata Xanda^vara vara, 

Muklia deklui lava kiirnara. 

(dlyana biiai \.'a!i xaia, 

V rind a van a je \ o ; 

Janani kahata ut-hd lala, 

Janata jiya rajaiii lata, 

Suradasa prabhu Gopala, 

'rumakd ka( Im klievd. 

{13d) Rdgitjl BidivaL I'dl Tritdl, 
Matl/na Lay a 

Slhdyi 

Jaga uthe saba jana turna jago, 
Gauvana k«" eharavrda cliaralya ; 

Antard : 

Gvala l)ri)a sal)a gauva cbaravala, 

Tnma re karana avata dhavata, 
Sadaranga inana turna so laga. 

(131) Rdo Bhairava s Tdl TritdL 
Madhya I My a (Medium Rhythm) 

Sthdyl : 

Jago Mohan a pyare, 

Savari surata more niana bhaVe, 
Sundara Ifila hamare ; 

Autard : 

Praia same u1 ha Bhaniidaya bhayd, 
Gvala bala saba bhupali thade, 

Darasana kc saba bhukhe pyase, 

Uthiyd Nanda-kishore. 

(132) Rdginl Kdlingrld, Tritdl 

Sthdyl : 

Aba hone lagd prabhata sakhi, 
Bdlata keki kira kokila, 

Kusiima karnala vikasata sakhi ; 


(120) T ram la id on 

Wake up, Oh Gopala darling, the she- 
pherds are at the door ; 

The darkness of the night has gone and 
the moon has become pale ; 

T'hc group of stars is not seen and die 
ynung^ sun's rays are gna\ing intensi\ 

Lotuses arc* half-closed. 

Bees are buzzing on the garland of dowers. 

And the water-lily is w ithering ; 

The gaudharvas- arc singing (in praise). 

They observe the praeli((s of' halli and 
aintsgivi ng 

AikI thus relieve sins ; 

This is what the Vedas and du^ Bralimins 
say ; 

Oft and on Xandaji says : 

“T.et me see your faei', oli iM)y !” 

It’s a long tinu' they have be< n singing. 

In Brin da van a. 

MoiIkt asks you to wake up, 

'I'he meaning of his line is unintelligibh'. 

Suradd\^ understands thee, a little, 
oh Gdpal. 

( 13 d) 'IravJatiov 


Wake up ! .Ml have waken up. 

The sh<‘{)herds are taking tlie cows 
(to the woods). 

The shepherd's children arc feeding 
the cows ; 

7'hey arc running about for you ; 

Sadd) anga " heart is set on you. 

(131) Translatkiri 


Wake up, dear Mohan I-'’’ 

I am so fond of your dark countenance : 
Our darling is indeed so handsome ! 


Wake up wdtilc it is dawn, and all the 
children of the shepherds are awaiting 
their lord, 

All are pining to have a siglit of you. 
Wake up, oh son of Narida ! 

(132) Translation 

The day is dawming, oh friend, 

The peai:ock, the jjarrot and the kocl are 
singing. 

The lotus is blossoming, oh friend ! 


1 The morning sun; this refers to the dawn when this melody is recited. 

2 Celetial musicians. 

® A great devotee of Shri Krishna, 

^ Th(^ com|X)ser. 

® An epithet of Shri Krishj;ia, 
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Antard : 

Aruna kirana saklii puraba prakasata^ 
Bhura bhayo nisa jata saklil. 


(133) Rdi^irn AsdvarJ\ 7dl Tritdl 
Sthdyi : 

Piliarava jagb jago rr, 

Jago rr, churaA'a lag! lliari ghata ; 

Anlard : 

Itanamo lii sari rairia hiti. 

Cheta pfu lihai lata. 

( 131 ) Rd']} u i dm jai i ^ 7 'ddh T) itdl 

Sthdjl : 

Jasoda Ilari prUanc jliulavais ; 
Halrfivai duralaras'al malaraval, 

Joi soi kachlui gav^al, 

Mta-e lala ko au nidariya, 

Kfihe na aai suhavai ; 

TCi kahai na bt'gi sa avai, 

Takb kanha biilaval ; 

Kabahu palaka Hari muda leta hal, 

K a balm adliara farakavai 
Sovala jani manna h\'ai-hvai, 

Hari kari kari saina })ulavai ; 

I hi antara akulai ullirg 
Hari Jsurnali rnadhurai gavai ; 

Jo sukha Sura amara muni durlabha. 
So Nanda bhamini pavai. 


The crimson rays (of the sun) arc glisten- 
ing in the cast, 

The day has dawned and the night is 
disappearing, (3h friend ! 

(133) Tramlalion 


Wake up, oh love ! 

Wake up ; Your faxourable opportunity 
is being missed ; 

So soon the night lias pass{‘d away ; 
Wake up, it is past mid-night, 

(131) I'rauslation 


Jasudd is rocking the cradle of linri ; 
She is rocking and patting him. 

And is singing him to sleep, that her 
darling would soon get sleep, 

(do “sleep”) “Why don’t yo/A find this 
hour agreeable ? 

Why don’t you come soon? 

Krishna is calling you !” 

Now he is closing his eyelids. 

And at times he is moving his lips : 
Thinkijig that he is asleep, site becomes 
quiet and calls by signs ; 
d'he heart gets confused, 

Krishna then sings sweetly to Jasoda, 
That happiness which is difficult to be 
attained <‘ven by gods and in\mortal 
mim'd is attained by the wife of Nanda 
(Jasoda) 


(135) Ragini Alhaiyd Bildvala, Tdl Chautdl 
Sthdyi : 

Palana pala pala gau pala jhulau, 
Lalana ki subha ghadi re ; 

Antard : 

Agara chandana ka palana, 

Resama kl dora, 

Jhulavata maiya suhaga bhari. 


(135) Translativn 


I rock the cradle every moment and sing 
him (to sleep), 

It is the auspicious day of my darling ; 


The cradle is of sandal-wocxl and of the 
wood from the fragant aloe tree, 

The string is silken, 

And the rnother^^ sings with a heart full 
of gladness. 


1 This melody is a pentatonic (odava) one, which avoids “ga” and “re” (vivadi 
sv^aras); it depcncls on the sentiment of sorrow. Asavari is pictured as “longing for her 
husbaitd, and ( limbs the Maiya mountains ; all the snakes desert their sandal trees, 
and wrillic and coil their bodies.” (A. Coomarswainy) . 

It has the following notes : ni re ga, ma dha ni sa ; sa ni dha nia ga re sa. 
This is a variety of Todi ragini. 

3 I’his is one of the lullabies (podhaya ve ke pada) . 

4- This is addressed to “sleep” itself; here sleep is personified, 

^ Holy men. 

6 It refers to Mother JasddS., 
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(130) Rag Bhairava, Tdl Dddrd 
Sihdyl : 

Jago Brija Raja kuvara, 

Nanda kc dulare ; 

Antard : 

Jamuna me geda dale, 

Gvala bala saba hare. 

Kali phuphukara deta, 

Shyarna hi cka kare. 


(130) Translation 


Wake up, O prince of Brija, ^ 
The darling son of Nanda ; 


You threw the ball in the Jamna, 

The children of the sheplicrds were all 
tired out ; 

The snake A77/i- hissed. 

So syaina (the blue-coloured) became 
so dark. 


Now wc come to a group of ragas, known as Seasonal (Mausarni) 
Ragas. Megha-Mallara and its various raginis are sung in the Monsoon. 
In these, we find a description of the charm and beauty of the rainy 
season. RagasVasant, Hindola and Bahar are sung mostly during the 
spring and summer ;in these we have the beauty of the sj)ring graphically 
described. Tliey also depict the enjoyment of spring (vasanta-vihara) 
Just as Megha Rag manifests the enjoyment of the rainy season (vari$a- 
vihara) . 

(137) Translation 


U has started raining, 

It has been drizzling ; 

In all the four directions there is lightining 
and thunder ; 

Hearing the voice of the cuckoo, 

the heart beats with fear and pain ; 
is restless without my love ; 

And the papiha is calling out. 

(138) Translation 


Clouds gather and roar. 

There is thunder, and clouds bring a 
down-pour, 

Trees and creepers are all delighted ; 
The voice of the chdlaka^ is heard from 
the (mountain) lops. 

We arc fortunate for having the reign of 
clouds ; 

The rainbow in the sky looks so beautiful ! 
Lightning glitters (in thf‘ sky), 

Raga Mallarl produces it (lightning), 
When it is sung by a guni-jana (connois- 
seur), says Haranga. 

* It refers to Shrl Krisiia. * A snake, described in Hindu Mythologies. 

^ This is one of the varilics of Mallarika-Raginl. Mcgha-Mallar is however 
regarded as the king of melodie.s. Sur-Mallari has the following notes; riisa, rc raa, 
pa ma, ni dha pa, ni sa, ni pa, rna're, sa. It is said to have been sung by Surdas. 

^ Heart. ® A sparrow-hawk. ^ The call of a sparrow hawk. 

" This Ragini has the following notes: sa re ma, pa, dha sa; sa ni pa go ma, re, as 
8 A bird that is said to live merely on. rain drops. 

3 Indra-dhanu^a. The composer. 

8 


(137) RdgimSur Afalhdrj^ Tdl Tritdl 
Si hay 7 : 

Biidarva barasanakd lagi, 

Nanhi nanhi budaiia, 

Garaja garaja, 

Chahu ora bijari chamakata ; 

Antard : 

Koyala ki kuka sunata, 

Huka uthata, 

Chhatiya darata ; 

Kala na parata, 

Piya bina ; 

Papiha'^ piya piya^’ karata 

(138) Ragini Gauded Malldr^ Ehtdl 
St hay 1 : 

Gajc raje ghana, 

Garjata ata barasata, 

Drurna beli harakhata, 

Chat aka sikha karata ^ora, 

Dhana dhana ghana raje ; 

Indra-dhamkha^ s5hata nabha, 

Damini damakata chamakata, 

Raga Mallari upajata, 

Hararanga guni aje. 
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(139) Translation 


(139) Ragifti Miy3 Mallari^ 

Sth3yl : 

B6le re papihara. 

Aba ghana garajg, 

Aba ghana garajc, 

Antard : 

Una una kara Si badariya, 

Barasana lagi SadarangilS Muhmada 
Shah, 

Damini-sc kanda chanda, 

Mora jiyara laraj^. 


The sparrow-hawk is calling out ; 
The clouds are thundering, 

The clouds are thundering ; 


Little by little, clouds have gathered 
themselves ; 

They have brought a down-pour, says 
Sadd-RaiigUe^ Aiuhc77iad Shdh^. 

Due to the lightning and the thundering 
of clouds, « 

heart is palpitating. 


The following three songs are Vasanta mahima gana (songs that 
sing the beauties and ('njoyment of spring): 


(140) Rag Vasantf^ Tritdl 

Sthdyl ; 

Sarasa sugandha nai bana bcli, 

Fula rahi saba bela charnel i ; 

Antard : 

Pavana sugandhita bahata chahu ora, 
Gaya Basanta chatura alabeli. 

(141) Rdgtnt Bahdr, Tdl Jhumrd 
Sthdyi : 

Sahara ai re, 

Sakala bana fulana lagi, 

Kaliya belariy a ; 

Antard : 

Jesuva ambuva saba fula rahila, 

Aura araga saba bclariya, 
Muheinada Nure Sclariya. 

(142) Rdginl Bahdr ^ Tritdl, Slow 
Rythm {Vihnnbita Laya) 

Sthdyl : 

Nai rita nai, fula, naye bela bahSra, 
Nai K ally ana ko nayo rasa ; 


(140) Jranslaiion 

Sweet is the fragrance of the new woods 
and creepers, 

The plants of chamelT blossom ; 


In all the four directions the scented 
wind blows, 

Expert belles sing Vasanta (rag). 

(141) Translation 

Spring has set in, 

In all the woods there’s a blossoming 

Of the buds and creeping plants ; 

The ‘*tcsu” (flowers) and the mangoes are 
in bloom (blossoming), 

So are the creeping plants. 

So says Muhemada Nur Selariyd^. 

(142) Tramlation 


A new season, fresh flowers and a bloom 
of (blossoming) creepers, 

There’s a new flavour in the buds ; 


1 This melody is said to have been popularised by Miya Tansen and hence its 
name. It has the following ascent and descent of notes: Re ma re sa,ma re pa, ni dha, ni 
sa; sa ni pa, ma pa, ga ma, re, sa; there were other melodics which have derived their 
names from Tansen. 

* He was the last of a series of Mughal kings. He was a great patron of art and 
hence many a song was composed in his name; he is referred to as MuhemadShah Ran- 
gille, (one who is fond of fine arts). 

® This refers to a heroine, seperated due to her lover going abroad (PrositapalikS), 

* It is one of the seasonal Melodies that sing of the beauty of Spring and its enjoy- 
ment (Vasanta-Vihara). It must have been associated with the celebration of the carnival 
of spring, d’he rnelocly is visualised as a dancing Krisna. 

An Indian flowering plant. 

0 It refers to the composer. 
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Antard : 

Nal druma nai pata, 

Nai nal dariya, 

Tapara bhavara bhayS basa. 

(143) Rag Megha Malldr^f Jhaptdl 

St hay t : 

Umada ghumada mSgha gagana chadha 
aye : 

Bibidha barana sakala, bibidha mana 
harakhaya ; 

Antard : 

Guniyana karata tana, 

Dha, ga baraja saha gamaka ; 

Barakha rita suhae, 

Gambhira sudha marala. 


On the trees, there are new leaves, 
And the branches look so fresh ; * 
On these the bee hovers ! 

(143) Tratislation 


The clouds arc gathering in the sky; 

The varied colours of all these enchants 
the hearts of the wise (learned). 


Musicians are singing tanas/- leaving’^ 
dha and ga and are singing with gamaka'/' 
The rainy ‘reason is so pleasant, and 
it'^ has a pure and serious face. 


The following song is set in Sur-Mallar, it describes the charms of 
the Monsoon days and the beauty of Shri-Krishna, who has gone to the 
banks of Jamna. Perhaps this raga might have been sung by Surdas : 


(144) Rdgini Sur Mallar, Tdl 
Tritdl (Madhya Lay a) 

Sthdyt : 

Barasana ke badara kare ; 

Umada ghata ghana, bijari chamake, 

Dina tarvara hariyare ; 

Antard : 

Nanda kuvara farajanava sakhi, 
Jamana tafa mrigavare ; 

Mora dharc sringara sughara ata, 

Raga Mallara uchare. 

(145) Rag Hindola/ Tritdl 

Sthdyi : 

Heri mai heii ma heri mai heri ma ; 
Barana barana kc basana, 

Bh ati bhati fulavana ke harava ; 
Guda guda daru garava, 

Piya sanga khclu mai ; 

Antard : 

Aiso hi basanta fulyo, 

Saba ke rnanava hulasanc, 

Ata sukha pailo mora jiya, 

Piya sanga khelu mai. 


(144) Translation 


The dark clouds shower rain ; 

A group of clouds are gathering and the 
lightning is shinning ; 

I'he trees are looking so green during 
the day ; 

There’s the son of Nanda, ch friend, 
There arc deer on the banks of Jamna ; 
The peacock is adorning himself so 
beautifully, 

IJe^ (peacock) sings Raga Mallara. 
(145) Translation 

Oh friend, listen oh friend ! 

Putting on clothes of varied colours; 

And making a garland of various flowers 
I shall throw it (garland) on his neck, 
So I shall play with iny beloved ! 

Such is the afllorcsccnce of Spring, 
It pleases all hearts, 

My heart is exulted with joy 

As I play (Hori ?) with my love. 


1 This Raga has the following notes; rc ma: resa, ni pa, ni sa, re, ma re, pa 
re, ma, re sa. 

* Permutations and combinations of notes. 

3 riiese notes are not sung in this Rag. 

^ 'fhe ten embellishments or graces (gamakadika) of notes. 

® The riiga, “it” may also refer to the rainy season. 

The Peacock is said to sing Raga Mallara during tf e rainy season as he enjoys 
the rain-drops so much ; this follows as a result of the assoriation of this raga with the 
Monsoon. 

This also is a seasonal melody ; in spring, in the first watch of the day, its 
rhythm (swinging movement) is heard. 
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CONCLUSION 

The Subject-Matter of Ragas^ Raoinis and Songs 

The subject-matter is mostly based on stories which are taken from 
the two epics, the Puranas and Kathasarit-sagara. The Bhagwat 
Parana has been the treasure-house of stories, incidents, melodies and 
sentiments. The Ramayana and the Mahabharata stand next as sources 
of inspiration. 

The group of Bhakti songs is based on (i) the folk religion of the 
Puranas, particularly the Bhagwat Parana, (ii) on the Bhakti lore inherited 
from saints all over India, particularly Tulsidas, Sui'adasa and Mira, 
w^hosc songs arc popular not only in North India but all over the land, 
and (iii) the Dharnia teachings of different Hindu Sampradayas. 

Besides the devotional songs there is another important group of 
compositions that depicts life, thoughts and sentiments of the Hindus, 
Herein we have a picture of Hindu social life as viewed from different 
angles. For instance, there arc a few^ songs relating to married and family 
life of the Hindus. Thus we have an inkling into the (then-existing) 
social conditions of cow-herd people and their culture. We have 
pictures drawn from ‘‘essentially Indian lilc — the home, the village, 
cowsheds, river-side, ritual and spring festivals, all of which is interpreted 
in the sense of a spiritual drama. 


Coomaraswamy A. K., “Indian Art,” p. 7. 
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A New History of the Maratkas. Volume I . Shivnji and His Line ( 1 000-1 700). By Govind 
Sakharam Sardcsai, B.A. Pp, 1-374. One illustration and a map. 

Phoenix Publications, Karnatak Printing Press, Chira Bazar, Bombay, 1946. 
Price Rs. 10. 

E ver since James Grant Duff wrote his monumental work styled A History of the 
Mahrattas generations ago, a genuine need has been felt for placing before the coun- 
tiy a connected account of the Maratha people, whose annals have been the sub- 
ject of long and arduous research on the part of scholars in and outside Maharastra. 
Rao Bahadur Sardcsai has, therefore, done well in writing a most useful and interest- 
ing history of the Marathas in three volumes, the first of which is the subject of this 
review. By liis simple and strenuous life, his unfailing desire to arrive at truth, and his 
unrivalled devotion for the cause of the history of his people, Govind Sakharam Sardcsai, 
the octogenerian historian of Maharastra, has rightly earned for himself the title of 
itihdsa-mdrttandci (the Sun of History) at the hands of the people. All students of history 
will agree with him that the results of historical research should be made available in 
English; and that the great work of the late Visvanath Kasinath Rajwatle and others, 
remained unrecognised precisely because of its having been written in Marathi. The 
uniqueness of the history of MaharasL'a does not consist, as the great historian maintains, 
in that province alone having historical materials which would run into one hundred 
thousand printed pages, but in some otlicr features of interest and importance which 
wc do not wish to dilate upon here. Wliilst it is certainly true that there is a host of 
materials in the shape of state-papers, firnidns^ private correspondence, accounts offoreign 
historians, military regulations and the like, dealing with the history of Maharastra in 
the seventeenth and the eighteenth centuries, it is not correct to airirm tliat that is the 
only province which can boast of a proud heritage in the shape of historical niaterials 
^‘unshared by any province of India,'’ (page 2). If we were to judge only by the crite- 
rion of printed pages, the history of the iion-Maratha royal families of the Dcccan has 
twice the number of liistorical records to their credit ; and modern historians would do 
well to pause before making exaggerated claims in the matter of historical materials, 
on behalf of Maharastra. What disturbs a motiern student of Maratha history is not 
80 mucli the magnitude of materials as the intensity of communal or national feeling 
on behalf of royal families and of others, who played such an important part in the 
histoiy of the land. It is this “extreme form of national pride’', as the Icarnetl historian 
rightly points out (page ,3), against which we have to be on our giiard, especially when 
we desire to reconstruct the history of the seventeenth and eighteenth centuries. 'Ihc 
great historian is, on the whole, free from this prejudice, althougli ot'casioiially, we 
may be permitted to remark, he cannot help lapsing into it inspile of himself. 

'I'liis is perhaps due to his having magnified to some extent the religious tinge that 
undoubtedly glossed some events, and to the inadequate recognition of the role ^vhich 
the other great Hindu royal families played in the history of the Deccan. When 
tJic learned author affirms that “The Hindus in general — the Maratha forming no ex- 
ception ---have during historic times cared more for their religion than lor political 
power,” (page 31), one feels that he has overstepped the boundaries of accuracy. How 
ardently this doycii among Maharastrian historians allows himself to he swayed by the 
religious clement is evident when he deals with Shahji, General Randuilah Khan and 
Shivaji himself. 

Shahji, the father of Shivaji, according to llic author, is to be looked upon as the 
Saviour of the South. “By boldly standing forth to oppose the Mughal Emperor, he 
(Shcihji) served the cause of the l.>c( can sultanates and earned their respect and g(X)d- 
will as a charnjfion of their liberties,” (page 64). Wc do not know how this statement 
ever came to be written ! Granting for argument’s sake that the Deccani Sultans felt 
themselves helpless — which they never did — it can never be said of the rest of the South 
that in any period of its histoiy it ev<n- looked for any Maratha leader for its political 
or spiritual saK^ation ! Rao Bahadur Sardcsai concludes about Shahji, thus— “After the 
extinction of Vijayanagar, Shahji was the first Hindu leader who could with rapid move- 
. merits and local knowledge prove a match for the forges of Delhi or Byapur,” (page 84). 
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We cannot admit this, because there were more intrepid, more generous and more 
daring military leaders and statesmen in Mysore as well as in Keladi, whose achieve- 
ments have deservedly won for them an abiding place in the history of Hindu India. 
Thus, Kanfhirava Narasa Raya Odeyar of Mysore (1638-1659) — not to speak of his 
predecessors the gallant Beftada Chamaraja (1576-1578), and Raja Odeyar (1578-1617), 
— was compared with ‘‘Krisna himself, born to give peace to the world when it was 
troubled by theTurushkas and resounded with the noise of horse-hoofs.” As for Shahji’s 
having aided i§ri Ranga Raya, the last of the prominent rulers of Vijayanagara and 
thereby helped the cause of the Hindus (page 95), — if we are to place this event in or 
about 1642 or 1643, as the learned historian would make us believe — , it is impossible 
to reconcile it with the facts of Vijayanagara history, according to which 6ri Ranga 
Raya had just then (1642 — 43) been placed on the throne of Chandragiri by powerful 
partisans, who certainly were not in need of the help of Shahji Bhonsle. 

We are afraid that the indefatigable historian has not done any justice to the great 
House of Vijayanagara nor to the other well-known royal houses of the South, which 
had so much to do with the rejuvenation of the political and religious life of the South. 
Why he accepts the unliistorical date 1336 as the year of the foundation of Vijayanagara, 
the fable of the founders (jf that kingdom Hahriara and Bukka having been taken as 
captives to Delhi and converted into Islam, and the myth of Vidyanranya’s having 
helped them to found the kingdom of Vijayanagara (page 27 ff.) as historical facts, 
when they have no basis in history, cannot be madet out. It is certainly not true that 
the Vijayanagara royal family “continued to drag on a submerged existence in diflerent 
localities right up to the British conquest of India” (page 2i)), after the memorable 
Battle of RaksasaTangadi. 'The connecting links between the Maratha House of Shaliji 
and that of the great Vijayanagara rulers are not those oi' Bangalore, Kampili, and 
Kanakagiri, and the spiritual leader oi Sringeri, but other and more permanent ones, 
which we shall enumerate elsewhere. 

Turning to General Randullah Khan, wc find that the learned author has the 
following assertion to make: “Their (i.r., the expeditions led by vShahji under Randullah 
Khan) avowed aim was to enhance the glory of Islam by putting down the Hindus, 
desecrating their temples, and bringing their hoarded wealth to Bijapur,” (page 71). 
This was not so. For we know from equally reliable sources like those written in Marathi, 
that due to certain internal troubles in the Keladi kingdom, the petty chieftains of Sode, 
Bilige, and Basavapaftana made common cause with the Bijapur Sultan, and accompa- 
nied Randullah Khan in his expeditions. Further General Mustafa Khan’s expedition, 
according to the learned author, was victorious (page 75) ; but according to the Kan- 
na(ja sources, it was a complete failure ! Incidentally wc may remark, that the author’s 
statement that Shahji introduced the Mahariistrian system of revenue administration 
and accounts in the Karnataka regions (page 7.3), is not borne out by facts which amply 
show that the time-honoured Hindu system of revenue administration that prevailed 
in Karnataka for centuries before the Marathas were ever licard of as kingdom-builders 
was, excepting for a few terms, essentially Kannada in nature and genius. 

Around the great personality of Shivaji centre a few considerations which may 
perhaps be briefly mentioned here. First comes the attempt made by the learned 
author to dwell on the K§atriya claims of Shivaji (page 269). He has himself rightly 
questioned the authenticity of some documents (the Mudhol firmans) about which wc 
were the first to raise some doubts {vide New Indian Antiquary for 1939 pp. 6-24) ; but 
later on in his work (page 208), Rao Bahadur Sardesai elaborately describes the cere- 
monies by which Shivaji tried to gain Ksatriyahood ! d’his is somewhat discjuicting. 
Shivaji is represented as having been the Champion of Hinduism and as an enemy of 
Islam (pages, 241 , 242, 243, 248, 249, 250, 288). But one of the letters written by Shivaji 
to Maloji Ghorpade of Mudhol in 1677 (pages 232-235) clearly proves that Shivaji ’s aim 
was more political than religious ! This is substantiated by another letter but vvritten 
by an English merchant in which we have the important information that Shivaji had 
“many Muslims in his service and the head of his navy was a Muslim,” and that Shivaji’s 
main grievance was against the policy of conversion either to Islam or to Christianity 
(page 286). Indeed, the learned historian himself admits that Shivaji was not opposed 
to the Muslim religion, as he cordially agreed to help C^utb Shah on certain conditions 
(page 235). In a later C(Kitext, Rao Bahadur Sardesai confesses that Shivaji was in 
no way actuated by any hatred towards the Muslims as a sect or towards their religion 
(page 269). There is no proof that the Hindus of the South ever hailed Shivaji’s southern 
expeditions with all their heart (page 230), nor that he brought into being the institution 
of eight ministers (page 269), which had long been known in Karnataka. In an earlier 
passage the author confesses that Shivaji did not create this institution (page 106)# 
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We are told that “There is no instance of his (Shivaji’s) having plundered innocent 
people or princes who were not at war with him/* (page 282). If that is so, we should 
like to know why Shivaji swooped on the innocent town of Rasrur in South Kanara 
in 1664, and, plundering almost all the coastal tracts, sailed back to Gokarna in the 
same year ? 

I’hc interesting figure of Raja Ram affords another example of some statements 
which arc difficult to understand. Why docs not the learned author mention the signi- 
ficant fact that, in the course of the flight of that prince, he was sheltered by one of the 
most well-known queens of Karnataka, who had him escorted to tlic frontiers of iier 
kingdom ? If Shivaji had built a line of strategic forts in the Kaveri valley (pages 328- 
324), then, why did they not save poor Raja Ram from despair, and why did they com- 
pel him to go across the Ghat regions of Shirngoa, Kalasa, and other places, on his 
way to Jinji ? 

There are some other points which may be briefly mentioned. Maharashtra is 
is not a Great Nation (page 12), but a Great Country ; the Maha Rathis were not Mara- 
thas (page 11), but a different people ; the well-known Aihoje inscription is not dated 
in the Christian year 034 but in the year 556, which works out to the year 034-5 A. D. ; 
die same record does not mention the three portions of Maharastra (ibid page, note 2), 
but simply “the three Maharastrakas,” wdiich contained 90,000 villages ; Ywan Chwang 
(A. D. 029-645) does not nicniion the Marathas (page 35), but only the people of the 
country called Mo-ho-la-ch'a (Maharastra), ruled over by king Pu-lo-ki-she (Pulikes in 
II): the ancient Rathis were not subdivided into ^jalavahanas, Bhojas, Mauryas, 
Kadambas, etc. (page 13), but were distinct from all of these, cxct'pting perhaps from 
the Bhojas between whom and themselves there may have been some affinity ; the Bauas 
were, not a clan of the Rathis (page 12), but were a family of considerable, antkpiity, 
and removed for the Rathis; and the famous deity of Vithoba at Pandharpur was tht‘ 
rallying centre not only in the days of Saint Tukaram (seventeenth century) (pp. 32-33), 
but centuries earlier w'lien Karnataka monarchs like Somesvara gave munificent gifts 
to the same (A. 1). 1230), and earlier .still when it had been installed in the truly liberal 
and national atmosphere of tlic Karnataka rulers (Clf. B. A. Saletore, Antiquity of Pan- 
dharpur y IH(l, XI, pp. 771-778). While estimating the work and character of Shivaji, 
it is not proper that the opinions of modern scholars and contemporary writers should 
all be jumbled together; historical relevancy requires that the Mughal historian Kali 
Khan, the European traveller Bernier, and the Englisli merchants should have pre- 
ceded the great scholars of our own days. 

The above discrepancies should not blind us to the fact that Rao Bahadur Sardesai 
has laid us all under a heavy debt of gratitude by writing a great book, and that he has 
claims to meritorious recognition at the hands of scholars and people alike. His praise 
is shared by the enterprising Publishers, who have spared no pain.s to make the volume 
both attractive and useful, although we cannot help mentioning that the interposing of a 
page of chronology at the beginning of a chapter is a hinderance fiorn the point of view 
of studies, and a w^aste, from that of paper. Its v^aluc would be enhanced if it were 
continued immediately at the end of each chapter. 

— B. A. Saletore 

Australia and New Zealand. By T. K. Crilchley. Oxford Pamphlets on Indian Aflaiii, 

No. 40. Price 6 Annas. 

W HEN the need for mutual understanding and co-opcraiion among dilferent 
nations is paramount, publications of this type which give an idea about every 
country, its people and problems to the lay reader arc to be welcome. 

The booklet begins with brief geographical accounts of both the countries to be 
followed by a discussion of the subjects of population, agriculture, industry, politics 
and aspects allied to them. The treatise, although brief, enables the reader to obtain a 
fairly general knowledge of the countries concerned. 

A couple oi points in the pamphlet deserves special mention. It has been stated 
that despite attempts by the Government to preserve the Australian natives and improve 
their conditions, their numbers have been gradually dwindling. The happening in 
the past and particularly during the recent years have left doubts about the attitude 
of the Whites towards the coloured peoples in the minds of few. Similarly, it is hard 
to agree with the author when he states that there is no scope for Asiatic emigration 
tQ these new countries. 
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The expansion in India's imports from and exports to Australia during the war 
has been taken to show that both the countries have come closer. It has been indicated 
that great prospects lie ahead for further expansion of Indo-Australian and Indo-Zea- 
land trade. What is of significance, however, is India’s growing adverse balance of 
trade with Australia, while the latter country has succeeded in changing the character 
of unfavourable trade balance largely by increasing the exports of processed and 
manufactured goods. No one will disagree that for mutual benefit India should 
establish closer trade relationship with the outside world and particularly with her next 
door neighbours. War has, however, taught our country the dangers of undue reliance 
on foreign supplies. In the liglit of this bitter lesson w^e should strive to be self-sufficient 
both in the agricultural and industrial sectors, an objective which the author himself 
sets forth for Australia. 

— M. B. Desai 


Ij)cation of Industries in India. By Tulsi Ram Sharma. Hind Kitabs Ltd., Bombay. 
Price Rs. 7-8. 

T his book inquires into an important aspect of the Indian Economy w^hich has ‘ 
hardly received the attention, it deserves. In the first nine chapters, the 
author examines the location of 8 major industries in this country. They provide 
excellent illustrations of how in tfie location of any industry, a delicate and difficult 
balance has to be achieved ainong a myriad conflicting farlors which are always 
in a process of constant change. I'liis factual part of the analysis is done with a degree 
of lucidity, accuracy and careful presentation which are not easily met with in studies 
t)f this kind. In the next three chapters, the importance of transport facilities, avail- 
ability of dificrent types and qualities of labour and prospects of rural industrialisation 
are discussed in a broad manner. The author ix)inls out in his introduction the funda- 
mental weakncs.s of much of whatpa.sses in tliis country as post-war planning--- its teiulency 
to be confined to and distorted by our present artificial ix)litical boundaries which have 
little or no economic significance. A discussion of the different and not easily recon- 
cilable objectives which might inspire a replanning of our industrial map is reserved for 
the last chapter. It is well to realise that a strategic disper.siori of industrii's or avoidance 
of urban concentration on the ground of its alleged social or moial disadvantages is 
objects which cannot be placed on a par w'ith others ]ik(; die transfer of industry to 
ofl'set the social or structural immobility of labour, diversification of industry to diminish 
the incidence of sectional unemployment, etc. Ajiparently, the aiitlior is prepared to 
place his trust in the capacity of the government to make decisions on diese and allied 
matters. If the government limited its tdTorts to transform the economic geography of 
the country by a rehaul of its transport system by land, sea and air or by com’c‘yance of 
electric power to villages and corners of the country, not much cfilfu ally need arise. 
But outside these general lines of growth, it is difiicull to sec how a government could 
overstep these limits without involving itself in intenninable responsibilities. 'Idic 
factual analysis of the earlier nine chapters already rclcrred to should serve as a 
sufficient warning to governments not to undertake responsibilities which are beyond 
their vision and acumen. Tlie book deserves a close and careful study by all those numer- 
ous well-wishers of this country who arc engaged in the hectic activity of drawing up all 
kinds of paper plans for the reshaping of our economic destinies. The publishers deserve 
to be commended for their enterprise in bringing out a publication at thisjuncturc which 
has a vital bearing on all post-war planning. 

— S. K. Muranjan 

Industrial Capital in India. By M. V. Divaiia and H. M. Trivedi. Pp. 01. Tripatlii 
Ltd., Bombay. Price Rs. 5, 

T his book is an important and highly commendable study in the vast and uncharted 
part of the field of Indian Lconomics. Ever since formulation of Plans and Targets 
came into vogue, a number of questions relating to capital resources has confronted 
the Indian economist. What is the annual volume of savings in this country and how 
is it actually invested ? What are the sources from which they could be augmented ? 
Given particular targets, what is the investment of capital necessary to implement them ? 
The main concern of the authors i.s to estimate the total volume of capital (in terms of 
1938-39 prices) invested in the large scale or organised industry of the country. But 
incidentally, they provide answers to some of these vital ciuestions as well. 

In the case of 10 major industries, two alternative methods are employed. The 
gross produce and capital employed for a sample of units give a ratio which is then applied 
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to the whole industry the output of which is on record. Machinery imports over a series 
of years with appropriate correction for price changes and an assumed rate of de- 
preciation yield the second estimate. 

For 6 other major industries the gross output of which is available, the Canadian 
ratio of Capital to Gross Produce is employed. 

These 16 industries cover 55 per cent, of the total factory labour of this country. 

For the rest of industries employing the balaiu e of our factory labour, the gross 
produce is first estimated on the basis of the gross produce per laboun^r of the afore- 
mentioned 16 major industries and then the Canadian Ratio of Capital to Gross Produce 
is applied to arrive at the capital at charge. 

The authors arc not unmindful of the conjectural elements involved at each step. 
The degree of capitalistic methods of production, the hours and shifts in vogue, the dupli- 
cation in gross produce due to the use by one industry of the output of another, these 
are only some of the most obvious difficulties of such estimates. 

To their estimate of the aggregate total capital in employment in 1938-39, the 
authors apply three tests. Firstly, this estimate of capital when divided by the net out- 
put of industry as conjectured by Dr. Rao gives us a ratio of C/P of about 2 which may 
be compared with the Canadian 2*30 to 2*46. Secondly^ the production function 
of Prof. Douglas relating to Net Output, Labour and Capital P— bL^C*— 1^ supplies 
another check when k is borrowed from the U. S. A. and Canada with a reduction 
indicated by G/P for the three countries and b is calculated at 12* 17 on certain other 
as.sumplions. Thirdly, the ratio of capital to gross output is compared for Canada 
and India — a procedure which is not altogether free from the charge of lack of indepen- 
dence of the statistical values used. 

To state in outline the procedure of the cslirnates and calculations is to set out the 
enormous difficulties encountered by the authors, 'i'hey have executed their task witli 
courage and ingenuity. The surprising thing is that the divergences betrayed in the 
rcsult.s of alternative methods should be as insignificant as they ac tually are. It will 
be tlic fault of their .successors if with the excellent foundations supplied by the 
authors, they are not able to improve on their pioneer workmanship and constructive 
skill, 

— S. K. Muranjan 


Social Security, By N. A. Sarma. National Information and Publications Limited, 
Bombay, 1947. Price Rs. 2-4. 

O N 6th November 1946, the Workmen’s State Insurance Bill, one of the most 
important legal enactments of labour interest, was introduced, almost wilhcvul any 
publicity, in the Central Legislative Assembly. The Bill should have received some 
publicity not only because of its importance as an advanced step in the field of 
Indian Labour Legislation, but also in view of the necessity for some propaganda tt> 
ensure the success of its working. The failure of the Gov’ernment in this respe-ct can, 
however, be compensated, though partly, by publications on this subject. Mr. Sharrna’s 
“Social Security,” is a timely publication for getting the public opinion focussed on an 
important labour problem. 

What strikes one on going through the book is the up-to-date treatment of the sub- 
ject undertaken. 'l\x» often we come across references m recent e\’eni.s such as the 
Wagner-Murray-Dingell Bill (p. 16), the National Social Security Plan of some members 
of the British Liberal Parly (p. 21), Income Security Recommendation of the 1. L. O. 
(p. 22), British National Insurance Bill (p. 24), and a National Health Service of U. K. 
(p. 57). About India too, such references to Workmen’s Compensation (Amendment) 
Act, 1940, (p. 38), to Workmen’s State Insuraiu e Bill (pp. 46 and 64) and to Bhorc Com- 
mittee Report (p. 62) are not uncommon. The Bibliography at the end too consists 
mostly of recent publications. In one place, however, the author seems to have probed 
into the future, when he remarks, “The Labour Investigation Committee of the Govern- 
ment of India has recommended the standardisation of occupational nomenclature 
and wages in the various industries and units in the same centre of an industry” (p. 40). 
This sentence was written sometime before January, 1947, whereas the Main Report of 
the Labour Investigation Committee was published only four months later, 
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The treatnlent of the subject, though up-to-date, seems to be one-sided ; the fin- 
ancial aspect of' social security has received too much alfention. Other important 
aspects of the probl('mj such as the administration of the Fund, the medical organisation, 
scope of the legislation, beiu'fits to be given and the judicial macliinery have been either 
hurriedly discussed or altogether omitted. The Workmen’s State Insurance Hill is a 
compulsory state insurance measure, pnniding fV>r certain henefits in (he ev(‘iit of sick- 
ness, maternity and employment injury to workmen employed in or iu connection will) 
work in perennial factoiies. Tlie administration of tlu^ s( liemc is to Ik* entrusted to an 
autonomous Corporation (onslituted by central l(*gislalion. Various interests are to be 
rcpresenled in the executive body of the Corporation. 'The lumd will be mainly derivc'd 
from contributions IVom employers and WTnknien and the benefits given will be for sick- 
ness, maternity and employment injury. Medical care and treatment will be pro\ ided 
by Provincial Governments. Workmen’s State Insurance Courts will decide disj^utes 
and adjudicate on claims. All these provisions of the Bill deserve a close and critical 
study and a book on Indian Social Security should examine why tlie Government ol’ 
India have chosen a particular line and having chosen that why have they placed a 
limit at a particular point. Why the Bill was modelled on similar li'gislation existing in 
Chile, Wnczuela and iUdgaria, and not on that <d' more advanced countries like IJ. K. 
and U. S. A. ? A revie^v of how far the Bill carrh's out the })iinri[)l( s ('ml)odicd in the 
Conventions and Recommendations of the International Labour CVjiift reiicc (as given in 
International Labour Codc^ Articles KM-tlOS) may also prove useful. 

Another defect of the book is in abundance of quotations. Kspecially in the first 
two chapters, lengthy quotations have been often found to have been linktxl by a sentence 
or two of the author. 

On the whole, however, Mr. Sarnia's book is a usef'ul addition to Indian labour 
literature. It is perhaps the only book on social security problems in India pul)lished 
qfter the pulilication of die Workmen’s State Insurant* Bill, Ri'plying to a ('ui motion, 
the Labour Member of the Governmc'iit of India said on Man h 11,1 'J47, that an officer 
has already been detailed to study the (questions n*lating to unemplo)'inent, old age 
and retirement pensions. Lei us hope publications like the one uudea review will take 
note of all such problems of social security in India. 

— S. D. P. 


A Socio-Economic Survey of Weaving Commmitm in Sholapur. By Dr. R. G. Kakade, M. A., 
Ph. D. Pp. 221. Publication No, 14 of the Gokhalc Institute of Politics and 
Economics, Poona. Price Rs. 10. 

T he book under review is a part of the work of the Gokhalc Institute which made a 
socio-economic survey of Sholapur on the lines of its Poona Survey. It is needless 
to mention that urban surveys of this kind have never been even thought of in our 
country. Neither our universities nor even our great municipalities and corporations 
have ever felt the need for comprehensive urban .surveys. They have not even attempt- 
ed any exhaustive enquiry of any urban community or craft. Apart from the Labour 
Departments* enquirk^s, there are of course some urban studies; but many of them arc 
either scrappy or so highly specialised that their scope is limited. Gornprehensive sur- 
veys of the type published by the Institute are yet a desideratum. This can be easily 
understood if only we care to note what distinguishes the Gokhalc Institute from our 
Universities in regard to their aim and the ambitions of men who guide them. 

The Institute was started with a purpose quite different from that of Economic 
Departments of our Universities. It is not interested in the mass production of post 
graduates nor in stimulating what now passes for “academic studies.*’ It is primarily 
a research institute. It has been the ambition olitsFciundtr-Director to make it a centre 
for the study of pra< tical economic problems crying for a solution. It seeks to avoid the 
traditions and lopsided development of economic studies in our Universities and to 
direct researche.s to a more fruitful social purpose. Without any disregard for theoretical 
and abstract studies which are recognised as indispensable, the organisation of researches 
in thelnstitute has stressed the necessity for and therefore has concentrated on the collec- 
tion of factual data based on scientific field investigations with a view to supplementing 
the numerous published statistics which arc known to be extremely un.satisfactory, for it 
is recognised that such data alone could give an indication of the lines of policies that 
administrations should adopt. The importance of this kind of work in an age of plan- 
ning can hardly be exaggerated. 
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During the 15 years of its existence, the Institute with a handful of men and slender 
resources but with enormous public goodwill (which it has rightly capitalised) had 
undertaken very useful researches and published many monographs which have set a 
pattern for research in social sciences in India to-day. All of them have a ciisiinctivc- 
ness of their own. How the spirit and the traditions of the Institute, are ( cmpletely 
imbibed by Dr. Kakade, once its studept, is revealed in the book under review. “7//e 
Socio-EconomieSurvey of Weaving Communities in SholapuC* is so comprehensive that no aspect 
of the communities’ life or of the industry on which they depend is lost sight of. Nor is 
there any defect in the method adopted in collecting or presenting the mass of data incor- 
porated in the book. The extra care that Dr. Kakade has taken in acknowledging the 
sources of his information is a tt'slhnony to his integrity as a research student. Nor is 
there anything to be desired in the manner of presentation. The results of his intensive 
studies of the economics of 107 weaving establishments and the conditions of 541 w eaving 
families belonging to different economic strata arc neatly presented in 63 tables, each 
emphasising a single fact and being inserted in its appropriate place ; this is a mark of 
his craftsmanship. Furtlicr, the chief merit of Dr. Kakade’s book is that to w^hich Princi- 
pal D. R, Gadgil in his foreward draws the reader’s attention. He writes: “Dr. Kakade 
has not been content with prc'scnting a static picture ; he attempts to trace past history 
and to evaluate future trends. Even more important than his dynamic view is the inte- 
gration of the economic problem with its social setting.” Dr. Kakade shows how' the 
industry has been adapting it.self to the changing conditions and the workers have not 
been either slow to react to them. 

The title of the book, it appears, is slightly deceptive for it does not specifically 
mention that it is primarily concerned with the weaving communities engaged in the 
handloom industry-. Sholapur is more known as a centre of mill industry to many than 
as a centre of handwTaving. One will naturally expect from the title of the book that it 
would deal with the economic and social conditions of some 20,000 workers employed in 
the five piills in Sholapur. Further, since more than half the book is de\'oted to the study 
of the organisation etc. of the handloom industry, one feels that a title like “A Socio- 
Economic Survey of Handloom Industry and Handweavers of Sholapur’ ’ would have 
been perhaps more appropriate. But this does not in the least detract anything from 
the value of the book. 

Now to a brief review of the contents of the book. It comprises nine chapters; and 
it could have been divided into two parts ; Economic and Social. The first chapter deals 
wdth the “history of the handloom industry’ ’ in Sholapur. The subsequent three chapters 
describe “the raw materials and processes,” the “size and structure of the industry,” and 
the “associations” of different interests in the industry. A detailed picture of its organi- 
sational structure is given in chapter III. The constructive lines of “reform and recon- 
struction of the industry” are indicated in Ch. V. While much familiar ground is 
covered there is a freshness in regard to many suggestions made, for instance, regional 
marketing survey. The latter jiart of the book comprising the last four chapters deals w'ith 
the most numerous of the w'caving communities in Sholapur viz.., the Padmasalis. Their 
“social and economic conditions,” their “ethnology, mythology and religion,” and, 
their “communal life” are described. This is followed by suggestions for the improve- 
ment of their conditions of life. 

Cliapters III and \d in particular conlain \ery useful information. The latter 
deals with the migration of the Padmasalis, (the most important weaving community 
in Sholapur), the size, age, sex, composition of their families, the economic status of earn- 
ers, the extent of desertion of the traditional occupational, the earnings of the families, 
their standards of food and other articles of consumption, their indebtedness and a num- 
ber of other questions. Several constructive suggestions are made for removing ignorance, 
illiteracy, poverty, indebtedness and malnutrition which afflict the community. 4 he 
introduction of a minimum wage, the extension of the provisions of damdupet to debts 
incurred in the Nizam State, the establishment of a development trust for the construc- 
tion of houses in the weavei's’ colony are some of the measures recommended by the 
author. 

Corresponding to this detailed investigation of the economic and social conditions 
of the weaving community there is in Chapter III a detailed study of the structure 
and organisation of the handloom industry in Sholapur. It deals w4th the size of produc- 
tion units, the economic status of different persons employed (independent artisan, 
asamior karkha7uidar)^ the character and composition of labour employed, the technical 
structure of the industry indicating the volume of capital required and the sources from 
which it is obtained, the marketing structure relating to the purchase of materials atraw 
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one end and to the organisation ol the sale oi' finished products at the other, (he composi- 
tion of production on the handloom and the structure and extent of the markets consuming 
different products, and the range and growth of mill competition. All these are reviewed 
with a view to indicating the defects of the industry which affect the incomes of the weavers 
as well as the forces that play for the survival andprogiess of (he industry on which depend 
the prosperity of several millions of weavers ii^ the indigenous industry all over the 
country. 

After reviewing the efforts made in the past by Gov-ernment and other agencies to 
assist the industry and the weaver, the author discusses the proposals for the future (Ch. V). 
The question of the mill-handlooni competition is naturally the first to rccciv'e attention. 
He advocates the adoption of a policy of discriminating protection to the industry 
which should, without restricting mill production, encourage the handloom industry 
partly through a subsidy to it on the basis of its production and partly through a duty on 
a mill-made cloth. Not contented with a negative policy he desires that the industry 
should be reorganised with a view to increasing its efficiency, reducing its cost of pro- 
duction and improving its competitive power. While none but romantists would resist 
technical and organisational improvements in handicrafts and their being replaced by 
mechanised factory production if need be (which would benefit the community as a whole) 
it is imperative to warn against the tradition of discriminating protection in this country 
and the dichotomy of consumers v producers, taxpayer v producer etc. Both of them 
have been employed by vested interests in a way not helpful to the class which needs 
protection most urgently. The criterion of a creative policy of protection is employment 
and not reduction in costs alone. We should not make a fetish of costs and efficiency. 
Our problem is one of providing employment and a measure of economic security to ail. 
The handloom industry along with a number of handicrafts offers scope for employment 
without reducing the level of national output. It w^ould be shortsightedness to allow 
unrestricted mill competition. If the critics of the handloom have no alternative to offer 
to those who are ground by poverty and unemployment except an illusory paradise under 
industrialised India ; they cannot then cry dowm the handweaving industry as archaic 
and its protection tfs a cult of incompetence. The philosophy of protection is certainly 
more comprehensive than measuring everything in terms costs and prices. As a tool of 
policy it docs not seek to perpetuate “go-slow” nor to veto technical advancement, 
but it certainly seeks to prevent the burden of adaptations incvdl able in a continuously 
progressing community from being entirely thrown on that section of the society which 
can least afford to bear it. This is the thesis of Dr. Kakade if I understand him properly. 

Dr. Kakade’s book is welcome, for at a time when our Provincial Governments and 
the Central Administration are talking about economic planning and arc anxious to give 
the rightful place to handicraft it has a special significance. 


— K. S. Venkatraman 
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HYMNS TO INDRA IN MANDALA VIII 

(Nos. 76-78; 80-82; 88-93; 95-100) 

By H. D. Velankar, 

Wilson College^ Bombay 

76 

/ -| \ LIKE the Leader of the Maruts (i.e., Indra himself), I invite 
\ X / this wise Indra who rules with his might for the subjugation of 
foes. (2) This Indra, the friend of the Maruts, broke to pieces 
Vrtra’s head with his Vajra furnished with a hundred joints. (3) 
Growing powerful, this friend of the Maruts has blown off Vrtra, releasing 
the waters of the (aerial) ocean. (4) This surely is that Indra, by whom 
this sun’s light was conquered with the help of the Maruts, for the 
draught of Soma. (5) We invite with our hymns this mighty, impetuous, 
straightforward Indra, who is accompanied by the Maruts. (6) We 
invite Indra, the leader of the Maruts with this ancient hymn, for the 
drinking of Soma. (7) Accompanied by the Maruts, drink Soma at 
this sacrifice, oh oft-praised liberal Indra of a hundred powers. (8) To 
you, the Lord of the Maruts, alone are these pressed juices offered with 
devotion, together with the hymns, oh Indra, lord of the Adri. (9) 
Sharpening your Vajra with might, drink this pressed Soma as the leader 
of the Maruts, oh Indra, at the sacrifices. (10) Standi?ig up mightily 
(for an exploit), you have moved your jaws after drinking the Soma 
pressed out in the jars, together with (the Maruts). (11) Both the 
worlds piteously cried out to you (for mercy), while you were crushing 
down the Dasyu when you killed him. (12) Beginning from Indra 
(i.e., his top), I have measured around (the whole of) his body this 
holy prayer of mine, having eight feet and nine sides. 

(1)^ : na is a particle of comparison. A comparison of Indra with himself as the 
lord of the Maruts is meant. The poet’s thoughts may be explained as follows : — Ho 
first invites Indra (imam mdyinam indram) ^ whom he next compares with the chief guest 
of the hymn i.e., Indra Marutvan, the point of comparison being viitjasc ^‘subjugation 
of the enemies”. At X. 21.1 wc find a similar situation in connection with Agni; Agni 
as the Hota is compared with Agni as the deity, who is then praised in the rest of the 
hymn, as Indra Marutvan is praised here in vv. 2-9. The transition from Indra to 
Indra Marutvan in one case and from Agni the hota, to Agni the Deity in the other 
is secured through the motlium of a comparison. A similar transition through a com- 
parision for the sake of praise is already seen at VHI 70. 2-4 (in v. 2cd and ^ah the 
poet praises the Vajra; in v. tied he compares this Vajra with Indra and then immedia- 
tely proceeds to praise Indra). (2) irtrasya sirah ; See on VIII. (>.0. (t\) samudra 
may even be the earthly ocean ;‘^W'aters belonging toj.r., having as their goal, the ocean”; 
ef. IV. 1().7; VII. 87, 1; IX, (>2.20 etc., (8) hrdd-. Inward sincere feelings of love and 
friendship are implied by this word w'hich is usually associated with the word manasd. 
(9) vajram SiSdnah: Gf. I. 54.4; 55.1; 130.4; VII. 104. 19; VIIL 15.7. (10) suha i,e., 
marudbhih saha. camusutam : See on VIII 4.4. (1 1 ) kraksamdnam: cf. ara kraksinam VIII. 
1.2. akrpetdm: Because of the very fierce form which you assumed when killing thi* 
Dasyu. Cf. V. 83.2. (12) pari goes wdth tanvarn; indrdt tanvam pari: “Beginning from 
Indra, right round the whole of his body”; i.e,, beginning from his crown and ending 
with the tips of his toes! The aslapadi navasrakti vdk (hymn having feet consisting of 
8 letters and spread over 9 sides) very likely refers to vv, 1 -9 in the Gayatrj metre, w'here 
Indra Marutvan, the chief guest of the feast, is praised. 
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77 

(1) Soon after he was born, Satakratu thus asked his mother : ‘‘Who 
are fierce ? who are known as such ?” (2) Immediately then, Savasi 
mentioned Aurnavabha and Ahi^u (and said) : ‘‘These, oh son, may 
be the overpowerers’’. (3) The slayer of Vrtra did surely press them down 
together with his hammer (i.e., the Vajra), like the spokes in the hole 
(of the axle). The killer of the Dasyus became exceedingly powerful. 
(4) In a single round Indra drank all the three hundred deep tanks of 
Soma together ! (5) Right in the bottomless regions Indra smashed 
to pieces that Gandharva, in order that the priests may prosper. (6) 
He pierced (the boar) from the mountain heights ; he put the cooked 
food (in the udders of the cows). Indra (held in his hand) the well- 
stretched arrow. (7) Your arrow, whom you made your companion, is 
matchless, decorated with a hundred stars and furnished with a thousand 
feathers. (8) With that (arrow) bring (food) to your singers, in order 
that they may eat it, and also to their men and women, oh god firm and 
skilful, becoming so in an instant. (9) These are the noblest deeds per- 
formed by you in their fulness. You have supported the strong places 
with all your heart. (10) The widely striding Visnu Ixung urg(‘d on 
by you, brought all these (things) for you, namely, a hundred bufhilos 
and the meal cooked with milk ; (but) Indra himself brought the robber 
baor (whom he had killed). (11) Your bow is well fashioned, mighty 
and the bringer of happiness (to your bards). Your arrow is golden 
and lovely. Both your arms are attractive and very well fashioned ; 
they are the multipliers of Soma to you who arc the drinker of the sweet. 

78 

(1) Bring us Purodasa, oh Indra, a thousand (libations) of the 
intoxicating Soma and hundreds of cows, oh brave god. (2) Bring us 

(1-2) CX VIII. 45.4-5. with a double meaning ^‘mentioned’* and “said** 

(to be supplied in c). santu: ‘‘They are heard as fierce and may be regarded as such as 
long as Indra’ s superior might is not known*’. (3) kheda (from khid) is the Vajra; cf. 
VIII. 72.8. (4)/;r^ii!ir//w:“round, turn, shift. said'. Idsewherc only three arc mentioriecl; 
cf. V. 29. 7-8; VI. 17.11; VTII. 7.10. kdnukd: Adj. sardmi', it cither means “deep, capa- 
cious so as to contain large quantities” (from kan to bore as in kdna X. 155. 1), or “tempt- 
ing, invating” (from kan to love, induce etc.). (5) Gandharva is Su.sna as at VIII. 1.11. 
hrahrnahhyah vrdke: Two datives; one of person and another of puriaose. (O) I’lie object 
of avidhyat in a is the emusa vardha in v. 10 below; cf. I. 01.7; also VIII. \)'2..2ab. pakvam 
odanam is cctw’s milk, the same as kshajtdkam odanam in v. 10. With the help of it ViHnu 
prepared the Soma for Indra; cf. IL 22.1; VI. 17.11; X. 113.2. In c supply adade 
(cf. VIII. 45.4) or adhdrayat from h. It would appear that before he went to kill Vrtra, 
Indra first killed a big boar, then a hundred buffalos and next put milk in the udder of 
the cows for his Soma, thus completing the preparations for his great meal. Agni 
then came forth and cooked the animals, while Vsnii took the cooked food namely, the 
milk and prepared a large amount of Soma for him. (7) satabradhna: bradkna is a bright 
spot, a star with which weapons and shields arc decoraUxl. (8) Supply odananiy as an 
object of d bhara from v. 0 . sadyo jdtah is to be construed with the vocative changed to 
nominative for this purpose. (9) parmasd: Adverbially used instrumental of parims 
“fulness”, i tdii “strong places like heaven and earth”. TO) vised td refers to all things 
mentioned in c; in e/ supply abharat. In abc Visnu is the subject, while in d it is Indra. 
As wc know from other passages like V- 29. 7-8, Agni cooked the bulTalos and Visnu 
prepared the Soma for Indra; but the vardha was killed and brought by Indra himself 
to the j)lace of the meal. Perhaps it is suggested that it was loo big to be cooked by Agni 
or brought by Visnu and so it was brought by Indra himself and eaten raw. (11) Mark 
the contrast between tuviksam and sumayam, rdu is the soft drink and rdupd is Indra. 

78 

(1) puroddhm: The poet requests Indra here as at VIII. 2.1 1 , to help him to procure 
sufficient corn, Soma shoots and cows which are needed for preparing the offerings 
and Soma libations required to be offered to him. (2) hiranyaydx Instrum, of hirariyayd 
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ornaments, cows, horses and ointments together with the golden thought. 

(3) And bring us many things which adorn the ears, oh bold god. For, 

you are heard far and wide. (4) No one is the furtherer of your worshipper, 
nor a great winner, nor a liberal giver for him; — none indeed oh brave 
god, other than yourself. (5) Indra can never be overthrown, nor can 
the mighty one be overpowered. He hears all and sees it (too). (6) 
The undeceived Indra carefully observes devotion and zeal of men — 
observes it before censure ! (7) The belly of the victorious Disposer, 
who kills the foes and drinks the Soma, is completely filled with mental 
power ! (8) All treasures and fortunes which are unhampered and easy 

to give are well collected in you, oh Soma. (9) My desire longing for 
corn, cows, gold and horses approaches you and you alone. (10) With 
a hope fixed on you do I hold in my hand even a scythe. Fill me with 
corn, whether reaped or collected, by your (large) fist. 

80 

(1) I have not made any other god my sympathizer, oh India 
of a hundred powers ; do take pity on us. (2) Do take pity on us, oh 
Indra, who being kind to us have favoured us before, for winning the 
prize. (3) Why indeed are you the defender of the presser of the Soma 
and the inspircr of the meek ? Would you not help us well, oh Indra ? 

(4) Defend our chariot, oh Indra ; lead to the forefront this chariot of 
mine even when it is lagging behind. (5) Why indeed do you sit indif- 
feremt ? Lead our chariot to the first rank. (Grant us) best fame 
which seeks the prize. (6) Protect our prize-seeking chariot; it is easy 
for you. What is in the way ? Make us the easy winners (of the prize). 
(7) Harden up Indra ; you arc an iron fort. This blissful and pious 
hymn of mine goes to your appointed place. (8) Do not apportion 
failure to it; the race-course is vast and the prize is (already) laid down. 


(irrt'g. k)V hiranyayi) . The thought {tnarui) is called “golden’ ‘ owing to its association with 
vyahjana^ whicli is golden; ct. hiranyayam ariji at VIII. 29.1. V. 1 enumerates things 
vvliielj are lurded for worshipping the deity, while v. 2 mentions those that are required 
for persc‘nal enjoyment and enlightenment. (‘{) karnahbhand’. Supply sraidmsi\ acts or 
possessions v.'hirh gratify llic car {srutya or sravdyya) arc meant. Or perhaps, car- 
ornaments are iiileiided. In c supply vasuh from the vocative. ((>) manyti is the “zeal” 
ef.VII. ()l.l ; also V. purd niaah “in spite of, or before the rivals’ censure”, vidhatah 
used of the deity as at VI. 3.7. Usually it is used of a worshipper. (7) kratvah purmmi: 
c^.ynvasya purdhi v. 10 (gene, for instrum.);A:n7/zds mental power iiere identified with Sorna 
which givc*s it and which Indra is asked to drink {somapdvnah) , It is really the Soma 
drunk by Indra wliich brings rich gifts and fortunes to the worshipper. Ihis thought 
is foremost in the mind of the poet when he has completed v. 7; so suddenly he address- 
m Soma insu ad of Indra in v. 8, extolling his greatness. In v. 9 however, he reverts 
to Indra. suddtu like suhnntu (VTL 19.4; 30,2) is either adverb or nom. (or accu.) plural. 
(10) Cf. V.. 1-2 above, iava dsasd: Cf. IV. 5.11; also see V. 32.11; VIII. 24.11; OG. 21. 
dina from da to cut; cf. ddtra. 


80 

( I ) hadd: InstrumcnUil of /;a(/ (from bah “to be firm”), which is a particle of emphasis, 
Bd\‘<Tl)ial]y usi.*d. (3) “Why arc you called the inspircr of the meek and the defender 
of the priest , i( yoii do not inspire and defend us i’” (4) The hymn is a prayer to Indra 

to bring success in a chariot-race which is alxnit to lx:^gin; cf. vv. 4-6 and 8. (f>) c\ cf. I. 
17. 7c. [l)a\ Cf. 111.30. ]5fl; VUI 24. \0c,pilran: Cf. VII. 15.4; 95.1; I. 189.2, hhadra 
goes with dhih] cf. III. 39.2c. (8) sim refers to dhl in v. 7.; c is doubtful. It probably 
refers to somediing pertaining to a horse-race. Aratnis are perhaps some I'cnse-likc 
contrivances for the protection of the race ground, which arc removed at the time of 
the actual race. Aratni in the sense of “fense or prison** occurs at X. 1G0.4. It is 
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The bow4ike fences (of the race-course) are removed. (9) We long 
for that, namely, that you make a sacrificial fourth name for yourself. 
Immediately then you shall proudly declare yourself as our lord. (10) 
Oh immortal gods and goddesses whosoever are here, Ekadyu has glori- 
fied and gladdened you. Bestow on him a praiseworthy gift. May 
god Indra whose treasure consists of hymns, go quickly to him in the 
morning. 

81 

(1) Seize with your right hand, being possessed of a capacious hand, 
that brilliant loot rich in food, for our sake, oh Indra. (2) We know you 
by means of your favours, as the performer of many (brave) deeds, 
the giver of many gifts, the lord of many treasures and possessed of vast 
dimensions. (3) For, neither gods nor mortals are able to obstruct you 
who rcscm])le a fierce bull, when you want to give, oh brave one. (4) * 
Approach Indra ; let us praise that self-shining lord of wealth. May 
he not harm us in respect of his gifts. (5) May he praise aloud ; may he 
sing and hear the Sainan which is being sung. May he mutter his consent 
with a gift. (G) Bring us (wealth) with your right hand. Seize it 
firmly with the left. Do not exclude us from a share in your wealth. 
(7) Step forward ; bring boldly to our men, oh bold god, the wealth 
of a worse niggard. (8) Whenever any treasure is to be won by you 
in the company of your singers, conquer it well in our company. (9) 
Your treasures which are all-pleasing, immediately hasten to us and 
quickly agree well with our desires. 

82 

(1) Run towards us from far or near, oh Vrtra-kiiler, when an ofTer- 
ing of the sweet Soma is brought to you. (2) The Soma juices arc sharp ; 
do come. The pressed Juices arc intoxicating. Drink boldly as you 
are accustomed to do. (3) Be delighted with (this) food; may it be 
immediately in keeping with your choice and fury and agreeable to 
your heart. (4) Do comc', oh god without foes ; you are called down 
to these hymns (from your home) in the bright highest firmament of the 
heaven. (5) This Soma, which is pressed by the stones and cooked 
up with milk, is offered to you for your wild joy, oh Indra. (6) Care- 
fully hear my call, Indra ; enjoy a draught with satisfixeton of our 
pressed juice mixed with cow’s milk. (7) Do drink of this Soma which 
is pressed out in cups and jars for you. You are its lord. (8) Do drink 


assigned (as a punishment) , to a non-presser of Soma, by Indra. (9) turlyam ndrna 
yajniyarn: Cf. turiyam uktharn X. 07. 1; turiyam brahma V. 40. 12. The significance of 
turlyam is not very clear. In any case, it seems to refer to what is uncommon or unusual, 
three names or hymns being supposed to be lying within the range of ordinary circum- 
stances. 

81 

(1) grdbham: *‘What is seized, loot’h Supply haslena from mahdhasti in r; cf. X. 180. 
Ir, (3) bhlmam gam: The common property in the simile is na vdrayajite: cf. VII. 19.1 ; 
X. 103.1; also V. (4) stavdma begins a new sentence as is seen from the accent. 

radhasd mardkisal: At III. 04.21c the locative sakhye iind at VI. 23. 9c/, the dative avase 
is used w'ith the same root, in the same sense. (5) Indra is the subject; sec on IV. 1().3. 
(9) jarante: “sing in consonance with i.e.y are proportionate to (our vah t.e., desires).’* 

82 

(1) Construe madhvah with bharmar}i and praii with drava. (2) dadhrg pibai “Drink 
without shyness or reserve”; cf. I. 23.1. (3)vardya is same as varam d. manyu is “spirit, 
fury”; cf. VIII. 84.4. (4) d repeated in a as at VIII. 1.10. ca and ni (here on earth) in b 
show that huyase is to be supplied in c, (8) apsu candramd iva: The reddish brown orb of the 
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of this Soma which looks like the moon in the waters when it rests in the^ 
cups. You are its lord. (9) Do drink of this Soma which th(‘ hawk 
has brought for you in his claws, across the regions (of the heave n), and 
which cannot be forced out (from its adopted place). You arc its lord. 


(i) We greet with our songs that your wonderful Indra, who repels 
an attack and takes delight in the heavenly intoxicant, as the cows 
greet their calf at the stables. (2) We pray to Indra, who dwells in 
heaven, who is very liberal and surrounded by powers, and who fet'ds 
many like the mountain, quickly to send a loot consisting of food, hun- 
dredfold and thousandfold, and accompanied by cows. (3) Even the 
great and strong mountains cannot oppose you, oh Indra. None can 
obstruct that act of yours when you want to give wealth to a singer like me. 
(4) A fighter as you are, you overpower all creatures by your wisdom, 
strength, wonderful powers and greatness. This hymn which the 
Gotamas have produced turns you hcreward for protection. (5) For, 
you have grown far b^^^ond the very ends of the heaven by means of 
your vigour. The earth’s regions have not been able to contain you, 
oh Indra ; you grow as much as you will. (6) None is an opponent 
of your gift which you would give to your worshipper. Be the inspirer 
of our hymn, great as you are, that we may win loot. 

89 

(1) Sing your mighty hymn to Indra, oh Maruts, which is the greatest 
killer of the Vrtras and by which (you) the holy gods recovered the 
divine ever-watchful light, for the sake of this god. (2) The destroyer 
of curses has blown off the curses (of the enemies) ; and then did Indra 
become glorious. The gods submitted themscK'es to your friendship, 
oh Indra possessed of mighty light and followed by the host of the Maruts. 
(3) Sing your song to th(‘ great Indra, oh Maruts ; may the killer of 
Vrtra possessed of a hundred powers kill the enemy with hisVajra which 
is furni'^hed with a hundred joints. (1) Bring down (your Vajra) boldly, 
oh bold-spirited Indra ; may your glory be great. Let the motherly 
waters flow forth with speed in spite of him (i.e., Vrtra). May you 
kill Vrtra ; do win back the sun’s light. (5) Since you were born for 
killing Vrtra, oh matchless Maghavan, so you broadened the earth and 
propped up the heaven. (0) So was the sacrifice born for you, so the hymn 
and the Haskrti. So have you been the overpowerer of all that is born 


rising moon touching the waters of the ocean is meant. (9) Tor Soma and Sycna, cf, 
111. 43.7; IV. 18. is) 20. Iff; VIII. 100, 8; IX. 08.0; 77.2; X. 11.4; 144.5 etc. 

88 

(1) For the simile, cf. I. 3. 8r. {2)b : Cf. VIII. 4:9.2cd, (3) ab refers to Indra's deeds 
of bravery; cd to his liberal gifts. For the former, cf. III. 32.0; 10; IV. 31.9; 42.0; V. 
32.9; VIII. 60.2; for the latter, cf. v. 0 below and IV. 30.23; 31 .9; 32.8; VII. 32.5; VIII. 
24. 5; 28.4; IX. 01. 27. (.5) Cf. III. 36.4; VII. 21.0; VIII. 6.15; 12.24. 

89 

(1) The Maruts arc addressed in ab; they are meant by rtavrdhah in c and the refer- 
ence is to the killing of Vftra and Vala and winning back of tlie waters and the lumi- 
naries; cf. vv. 3-4. devam jyotis is the Sun and devdya is indrdya, (2) The Maruts arc 
meant by devdh in c. (4) Supply vajram as the object in a and compare II. 30.3 ; also I. 
32.9. vi ar^antu i.e.y vi v\irarn arsantu’ycLnoiitnn li dfdhd at VI. 17.0 and 30.4.jVvfl: Impera- 
tive ol' the imaginary past, (d) T'his verse continues the narration of the effects of his 
being born with a definite purpose; haskrti is some part of a sacrificial hymn; Agni is 
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and all that is yet to be born. (7) You have sent the cooked food to the 
uncooked (cows) : you have made the Sun ascend in the heaven, oh 
Indra. Heat up, like this Gharman, oh bards, a mighty hymn which 
is very dear to this lover of hymns, by means of your well composed 
hymns. 

90 

(1) May Indra who deserves to be invoked in all battles come to 
our help. (May he come to) our prayers and libations, being the killer 
of Vrtra, a great conqueror and one who deserves any praise. (2) You 
arc the foremost giver of gifts ; your arc the unfailing ruler. We seek 
the friendships of the great and mightily glorious son of strength (i.c., 
Indra). (3) These hymns which do not contain much that is unusual, 
are composed for you, oh Indra lover of hymns. Accept these as media- • 
tors, oh Indra which we have composed, oh lord of the bay coloured 
horses. (4) For, as a reliable warrior you overthrow many enemies, 
being always unbent, oh Maghavan. Such as you are, bring wealth 
towards your worshipper, oh mightiest wicldcr of the Vajra. (5) You 
are far-famed and impetuous, oh Indra lord of strength. You all alone 
kill matchless and invincible enemies with your (Vajra) which is the 
supporter of men. (6) Now we ask you, the wise one, for a gift as though 
it were our share, oh Asura. Your protection is like a spacious hide, 
oh Indra ; may your favours pervade us. 

91 

(1) A certain girl, while going down to the river, found Soma on 
the way. While bringing it home, she said (to the Soma) : Let me press 


called haskartd of ail sacrifices at IV. 7.3. Perhaps haskrti means “cheering up* enexmrage- 
mcnl.” (7) dmdsu pakvam: Cf. I. 62.9 and note on 11. 17.6. b: cf. I. 7.3; 51.4; IX. 86.22; 
107.7; X. 156.4. sdman is accu; gharmam is the Uparnana and tnpata is the common 
property. The correspondence assumed by Oldcnbcrg bclwccn ab on the one hand 
and c on the other docs not seem to be correct in view of the ])articlc of comparison na 
in the latter. Brhat (Saman)is already mentioned as being sung by the Maruts in v. 1 ; 
here it is mentioned as the object of pious preparation by the priests. In tapala there 
is probably a reference to the pious labour or fervour (tapas) though only a secondary 
one. 

90 

(1) Supply bhusatu after upa from a. (2) putrasya savaso'. CT IV. 24. 1 ; VIII 92. 14. 
(3) an-ati-[a)dbhutd\OLjiaydsuyak^am dadrie na citram^Wl. 61 .(uyojand: “That which joins 
us with the deity,’* “a mediator;” cf. VII. 70.4. (4)^: cf. I. 143. tid. undnalah i.e., 

vx^abhafy, cf. VIII. 64.7. (5) Supply vajrcna after car^anldkitd (from vajralmta in v. 4). 

(6) bhdgam iva: Cf. VIII. 96,8; 97.2. 

91 

Apala and Indra’s favour to her arc described in this hymn. The traditional 
story of Apala is narrated by Sayana in the introduction to his Bhasya on this hymn. 
It is also found at Brhad Devata, V. 99fF. Also cf. JAOS, 18. p. 261f. According to 
this version of the story, Apala was a married girl, who was abandoned to her fate by her 
husband owing to some skin disease by which no hair grew on her private parts. She 
lived with her father who too had no hair on his crown and was posses.scd of a piece 
of land which was wholly barren. One day, Apala found a Soma stalk on her way to 
the river. She crushed the stalk under her teeth and the sound attracted Indra to 
the place. She offered Soma Juice to Indra, directly from her mouth. Indra drank 
it and in return for it removed the baldness of her father, barrenness of his lands and 
her own skin-disease. 

This traditional story is however, not wholly borne out by the actual wording of 
the hymn. Thus Apala is said to be a kanyd (v. 1), a maiden, who is described as 
patidvit, “a hater of a husband*’ (v. 4) and not patidvif^d. She is said to have brought 
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you for Indra ; let me press you for Sakra. (2) (She said to Indra) ! 
Drink this Soma of mine which is pressed by the teeth (i.e., teeth-like 
implement), which is accompanied by the fried grains, the cake, the 
gruel and even the Uktha, you who go from house to house (expecting 
to get Soma), looking lovely in the disguise of a young warrior. (3) We 
arc carefully observing you ; yet we are unable to recognise you (as 
Indra). (In the meanwhile she addresses Soma) : Flow on for Indra, 
oh Indu, slowly as it were, gradually as it were. (4) Will he help? 
Will he do (as I ask him to do) ? Will he cure us ? Shall I, going about 
full of a strong dislike for a husband, unite with this Indra ? (5) These 
are the three regions ; make them vegetate, oh Indra, namely, this his 
head, and then this (our) barren land and (lastly) this place here right 
under my belly. (6) Make them all full of hairy growth : — that which 
• is our barren land and then this body of mine, and lastly this which is 
is the head of my father. (7) You made Apala possessed of a sun- 
bright skin, oh Satakratu, by passing her thrice through the hole of a 
chariot, the hole of a bullock-cart, and then of a yoke. 


tho Soma stalk to her house (v. U) and olTcrcd the juice to Indra with its usual accom- 
paniin«‘nls like the Dluinas, Karnmbha, Apupa and Uktha (v. 2). The word jam- 
hhasulam was very probably early interpreted loo literally and that has jG^iven rise to the 
fancifol idea that she crushed the Soma under her teeth and that Indra drank the juice 
directly from her mouth. This last again must have been responsible lor the idea of a 
love aflair between Indra and Apala, along with the literal interpretation of the word 
sam rrarndmahai in v. 4 As a matter of fact, janihha may have been only a tooth-like 
cruslier used for pressing, in the absence of the regular press-stones. Besides, vv. 2-3 
clearly suggest that Indra had visited Apala’ s house in the disguise of a young hero, as 
was his practice to visit the houses of prospective soma-offerers. 


From the wording of the hymn itself the following account may be given. Ap^a, 
a maiden, once found a Soma stalk on her way to the river. She took it home and de- 
cided to offer Soma to Indra. She had heard that Indra being fond of Soma, sometimes 
visited the houses of (irregular) sacrificcrs, in the disguise of a young w'arrior. As she 
was not a regular sacrificer (nor her father wa.s so evidently), she could not olTcr the 
Soma to Indra at a sacrifice. Yet in the belief that Indra may visit her house, she. 
crushes the stalk with some Jaws-lik<* instrument and collects other accompaniments of 
the juice that arc usually offered at a sacrifice. Just then a young warrior appears on 
the scene, while she was meiualiy addressing Indra in v. 2. This young man claimed 
the juice, saying that he was Indra. In v. 3, she carefully observes him but is unable 
to agree that he wa.s Indra. All the while she was still crushing the stalk and pressing 
out the juice (v. ‘^cd). The young man persists in his clainxs and in v.4 Apala discus.ses 
to herself whether the young man could be Indra and could do her the favours expected 
by her. She i.s gradually convinced that it was real Indra ^vho had visited her house 
and then she offers the juice to him requesting him to grant her three favours, in v. 5 
and v. (5. Out of the three, the chief was the rcinoval of her own skin disease and the 
poet tells us about this alone in v. 7. The operation done by Indra on her is cleaily 
a magical one and it is possible that at one time the hymn may have been used as a spell 
for the removal of baldness. 

(\) srutd'. loc. of^r«/r‘way”; cf. IX. 78.2; X. 88.15. {2)ah refers to the popular belief 
of the times that a deity loved to visit the houses of men in disguise, even when they 
were not regular sacrificcrs. In this particular case of Indra, the belief suggests Indra’s 
great fondness for Soma, which he will have whether invited or uninvited, regularly 
or irregularly. (3) cana is positive. (4) She was mainly concerned with her own 
disease and its cure, and was anxious to know whether by contacting the young warrior 
before her she would be able to contact the real Indra (v. Ad). (5) siras, urvaram and 
idarn all stand in apposition to idni which is the object of vi rohaya. (fi) In correspondence 
with a and c and in view oi sarvdld in c/, we expect nominatives in b. Yet accusatives are 
used which are therefore, to be directly coastrued as object of k^dhi. (7) The hole is 
intended to be smaller every time; yet the real significance of the magical operation is 
probably lost to us. 
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(1) Sing to Indra who drinks the gladdening Soma, who overpowers 
all, who is possessed of a hundred powers, who is most liberal to men ; 

(2) who is often invited and praised, who leads the chorus and who is 

famous from very old days. Say out ‘It is Indra*. (3) Active Indra 
alone is the giver of great gifts to us. The great one has kept us (always) 
with bent knees. (4) Indra of lovely jaws has indeed drunk the intoxi- 
cating Soma mixed with barley flour, offered by the sacrificer Sudaksa. 
(5) Do sing aloud to that Indra that he may drink Soma. For, that alone 
invigorates him. (6) Having drunk the intoxicating juices of this divine 
(Soma), the god has overpowered all creatures by his might. (7) Do 
move hereward for protection that ever-victorious god who is associated 
with all sorts of hymns ; (8) who is a reliable and invincible fighter, 
a drinker of Soma unmoved (from his position), manly and possessed of 
resistless powers. (9) Bestow riches on us abundantly, being appre- 
ciative (of our praise), oh praiseworthy Indra. Protect us in respect 
of the prize which must be won. (10) Gome to us even from this place, 
oh Indra, with nourishment consisting of a hundred and a thousand foods. 
(11) May we attain to the providential cares of the prudent (Indra); 
may we conquer with our horses in the battles, oh Sakra, lord of the 
Vajra and giver of the cows ! (12) We make you rejoice in our hymns, 

oh Satakratu, as cows rejoice in the pasture-lands. (13) All creatures 
are running after their respective desired objects, owing to their mortal 
nature, oh Satakratu; (so) we too have reached our longed-for destina- 
tions (through you). (14) The pleasure-seekers have always rightly 
relied on you, oh son of strength. Nothing is greater than you, oh Indra. 
(15) Such as you are, oh mighty god, favour us well with your hastening 
providential care, which is most liberal (to the worshipper), but formid- 

(1) pdntam is rather an adjective, than a noun as suggested by Ludwig and Olden- 
berg (Noten, I, p. 122), in view of the accusative indram. The corresponding passages 
I. 122.1 and 155.1 both show that if a noun had been intended, the dative indrdya should 
have been used. (2) Construe ab with v. 1. f^dthani is one who leads a chorus ; cf. I. 
190.1. c: I’hc poet means: Whenever any distinguished act of bravery or of liberality 
is mentioned, you may safely say that it is Indra who has done it. It is significant 
that the line occurs after the mention of about eight of Indra’s characteristic epithets. 

(3) ^;: Supply nah from a; abhijm is adverb. It refers to a particular respectful sitting 

posture of the lower body adopted in the worship of a deity. 'I'he line means that Indra 
has commanded our continued respect by his great deeds. For nah d yamat cf. IX. 
44.5; A'. 14.14. Also sec below v. 31. Ludwig’s translation “may the great one bring 
(them) in close proximity (in our lap)” docs not seem to be likely. (4) sudakm may 
either be a proper name or an adjective of andhasah', for the latter, ( f IX. 105.4; 108.10 
(Trans, the drink which confers pious strength and is accompanied by an offering 
—prahosa). (7) gir§u dyaiam: Locative is peculiar; Instrumental is usual; cf. VIII. 4.2; 
31.2. (9) pdrye dhane: Usually wc get ahani or divi with this adjective. Here it either 

means “that which must be crossed i.^., won” or “that which is helpful in crossing”; for 
the latter meaning cf, pdryam vajram I. 121.12; pdrydya avase IV. 26.1; and pdrydii dhiyah 
VII . 27.1. (11) I construe a and be as two corresponding sentences, dliivan is Indra and 
his dhiyah arc his providential cares. Cf. v. 13 and 15 below, arvadbhih jayerna: Cf. I. 
27.9 ; 04.13; VI. 15.12; VII. 90.0; VIIL 2.30; 19.10. godari: from go and dar to break 
open, to give. (12) gdvo na: Cf. I. 91.13; V. 53.10; X. 25.1. In view of tvd ronaydmasi^ 
we should have the accusative gdh ?ia; but under the influence of the prominent word 
vayam and the metre, wc get the nominative; on the other hand we get gdh the accu. 
in place of" gdv ah at IX. 112.3. (13) Supply in ab\ martyatrand is instrumental in d. 
anukdmd is an adjective of visvd “running, hankering after desired objects”. Cf. kdma- 
kdtayah in v, 14 below and pulukdmo hi marlyah I. 179.5. dhsah is the object of aganma; 
cf. v. lla above. (14) kdmakdtayafi: kdti from kanaka; cf. rnakdti at VlII. 01.12. tie 
avrtran: cf tve abhuma II. 11. 12a. r is identical with v. 22c. (16) purandhyd dhiyd: Indra’s 
providential care is meant; cf. VIII. 69. 1. dravitnu “hastening for helping men”. Agni 
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a])le (to the enemy). (16) Now you may rejoice In oiir intoxicant 
drink by (enjoying) your wild delight which is ih<' most glot ions one, 
and which even now belongs to you, on Satakratii ; (17) which enjoys 
best fame, which is the best killer of the Vrtras, and the Itest giver of 
vigour (to you). (18) hor, we know (that Mada of yours), w^hich 
being granted to them by you, exists among all men, oh w onder-w^orker, 
oh unfailing drinker of Soma and lord of the Adri. (10) I .el our hymns 
give additional strength to our pressed juiee, /or the sake of the spirited 
Indra. Let our bards sing a song to him. (20) We iti\ i)e to the juice 
that India in whom all glories and the seven assenililages find their rest- 
ful joy. (21) The gods performed a sacrifice wdiirh took note (of India) 
at the Trikadrukas. Let our hymns glorify him alonc'. (22) j\Iay these 
juices enter you as rivers enter th(‘ ocr-an. None is gjcater than you. 
(23) By your greatness, oh mighty god, you have made sidfiident room 
lor the potion of Soma w'hich has entered your Ix^liy, oh watchful god. 
(21) May this Soma he agreeable to your side, o!) kilim of X^rtra ; may th e 
juices lie Infipful to your powers.' (2r)) Siufakakifa siugs ph'asantly 
for the sake of liorse, for the sake ofeow and fi.>i ( vviiming) India's power. 
(2(1) You surely feel happy at our pirs^scal jui<r:'>. oh Indra ; llu^y are 
highly pleasing to you (w’hen you are iiulinc*'!) for <i gift. (27) Even 
from alar, our hymns liave clung on to you, oli lord oi tin* Adri : may 
we ha])pily go to you. (2^) Thus indeed do you long (dr l>rav(' warriors ; 
tiius are you brave and firm. Thus is your mindt inclined lor a gii't. 
(21)) Thus wais a sacrificial gift oifeied to you bv all sain ififa i s. uh Indra 
of' ample gifts ; and surely mine also b) theii sid(\ oJi Indi a. (3o) Do 
not b(^ negligent like the Brahman priest, oli lord of ireasin <'s. R(;juice 
"in th(‘ ])rcssed juice mixed with milk. (31) May not tlu^ !<'\ il(‘rs over- 
})()vv(‘r us during the dark rays of the sun. May \v(' oluain that with 
you as our companion. (32) With you alon(‘ as onr friinid, may wx* 
opp()S(' our rivals. You arc ouis and we yours. (33) M<iy tlu‘ k>ards 
who arc your loyal friends, serve ytni alone, ]:>raising y<u! continuously, 
oh Indra. 

93 

(1) Surely you rise up to greet that Bull, that archoi' of w’ell-known 
bounty whose acts arc helpful to man, oli Sun ; (2) that killer of Vrt ra, 
who battered down the nine and nimUy Idris (of Samba ra) by his \'ajia 

i.s regursted to yoke his ‘‘hastening chariot” at X. 11.9. (17) \ FII. 4(>.8. (IS) 8ayana 

siip^^lies aftri- tvddattah; but perhajis niiulnh was riK'ar'l !a' t)ie pota. liidi'a's niada 

is hi'ougiit to at their request at VI. 19.7. a\ ( f . 1. Sa.e; l.'19.:i; ltH>,l(>; X’llL 

20.11*. (21) ct’tmmm yajfinm'. See note c>n \TII. 12, S: tain is s-m ely Indra and not 

Ynjha. (22) vivyaktha'. from ryac to ‘Voiilain with f'asr”; III. .‘ICo S/,-/;. jaerrr: 3'his 
epithet is rorninonly used of Soma; here it is irausrerrcd to India from ilu* S<*ma wlu> 
is within him. (2(>)c; Supply somah siiich from ah. (2H) lucynlr, \'iias .-ire tlio hraxc 
patrcins of the poets. (20) Supply in c rdlib dhavi. (29) hrr/imd f/a:dravidj: 7’he pilt'st 
c alled Brahman vvho.se duty i.s general supe rvision, is veay likelv meant lu're. Hav ing 
no duties in particular to perform, he is likely to do/e a link' and ]>e negligiait. (21) 
silrah (iktie!/: I’he nightly ray.s of the sun are meant; <f. I. 1 ir>..S: so “during the niglus”. 
tat refers to vvliat is said in ah. adis is “one vvlio calls names nr eriisnrc s others”. 
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d1ie sun, while rising, is addressed in vv. I and 4. In tlu' lotiner, ii is said that the 
sun vises up to greet and honour the groat vytrrictr India. Tu die latter, lioth the sun 
and Indra are addressed. The meaning of the stanzas is lic/wevcr gtaieridly clear. 
Indra is the sovereign ruler of all things over which the sun riM s. 1 he ec rnposition of 
the Ijiymn presupposes a situation in which the rising sun i.s la lore the' poet’s mind. 
( 1 ) astdranv. The poet has in his mind the event of Indra's sh(.(4iiig the V'araha at the 
time of his meal before the Vrtrahanana, Cf. on 77.6 above, (2) hd/aa/aul is a Bahu- 
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which has its strength derived from his arms, and who slew Ahi. (3) 
That our kind-hearted friend Indra yields to us (a gift) consisting of 
horses, cows and corn, like a cow giving milk in broad streams. (4) All 
that is under your control, oh Indra, killer of Vrtra, over which you have 
risen today, oh Sun ; (5) And when you think that you will never die, 
oh mighty good leader, it is absolutely true in your case. (0) You claim 
all those Somas, oh Indra, which are pressed either far or near. (7) We 
strengthen that Indra for. killing the great Vrtra. May that Bull be 
mighty. (8) That Indra was created for (giving) gifts ; the mightiest 
one was destined for the wild joy (of Soma). He the glorious and praise- 
worthy god, deserves Soma, (h) Like his well-developed Vajra, the 
invincible Indra grew powerful, unmoved and mighty, by means of 
our hymn, (10) Being praised by us, make our progress easy even in a 
difficult place, oh Indra lover of hymns ; and you yourself must will it. 
(11) — you, whose command and self-rule no god nor undaunted mortal 
can violate. (12) Both the divine worlds honour your absolutely un- 
opposed strength, oh Indra of lovely jaws. (13) You have put this 
bright milk in the cows which are dark, or red or dappled. (14) When 
all gods ran helter-skelter before the wrath of Ahi, the might of that beast 
(Ahi) nevertheless did attack them. (15) But immediately then my 
protector presented himself there ; the killer of Vrtra who is invincible 
and for whom no slayer was horn, directed his manly strength against 
(Ahi). (16) I praise for a great bounty that your well-knowm and mighti- 
est Vrtra-killer, who is the source of power to men. (17) And (I praise 
you) with this loot-seeking hymn, since you present yourself at every 
Soma sacrifice, oh god praised by many under many names. (18) May 
the killer of Vrtra who enjoys many libations, have his mind observing us. 
May that Sakra listen to our prayer. (19) With which favour w'ould 
you delight us, oh mighty god, and wdth which (favour) ? — ^^just by that 
favour bring wealth to the singers. (20) In whose juice did the mighty 
Indra possessed of the Niyuts, the killer of the Vrtras, re^joice for drink- 
ing Soma ? (21) Being filled with wild delight, lie the giver of thousand- 
fold wealth to the uorshipper. (22) The pressed juices accompanied 
by their waves (i.e., the W'atcrs), go forth for his feast, longing for 


vrihi compound and hence supply vajrena, (3) uruJhard i.e., dhem/h ; cf. VIII. 1.10 
and IX. 09. 1. (5) r: Cf. I. l.O; 98.3; III. 32.9. (0) Cf. VIII. 13.15; 53.,33; IX. 65.22. 

(8) hilah from dhdy corresponding to krtaJi; made (lor.) is used in place ol'maddya owing to 
the resemblance of its concluding sound with that of the dative damage (both ending in 
e). (9) sambhrtah vajrah like sarnhhrtd hari at VI. 57.3; cf. also VIII. 34.12. (10)f: 

The meaning is: Do not leave tliis work to any deputy; do it younself. (13) For the 
miracle, cf. on VI. 17.6. (14-15) Vv.l4 and 4 5 should be construed together as referring 
to the killing of Vrtra. tvisah : Elsewhere we get .wasatha as at 96.7 below, me in v. 15 
is merely ornamental like va)i in v. 16 . (10) d su.ie: from d .was “to pant heavily, to exert 

sincerely, praise earne.stly“. Cf. rtam dhisdndh IV. 1,13; 2.14; 16. sardham carsamridm: 
Cf, II. 1.5//. (17) I supply /mm d .ime from v. 16 ot tvdm grne (cf. I. 143.6) in a, ca shows 
that V. 17 is to be connected with v. 16 though there is a change from the 3rd to the 2nd 
{)erson. (18) bodhin-manah : Cf. eikidvin-manasam dhiyam Vlll. 95.5. (19) ^abhi pra 

mandase: cf. VII. 33.1 . In c, the construction seems to be anakoluthic: The poet pos.sibly 
intended to use d bharah (cf. VI. 26,4; X. 171.2); but suddenly he changed his mind 
and used the imperative as soon as he came to the v<jord stotrbhyah owing to the association 
of the two words {d. siotrhhya d bhara V. 6.1; VIII. 77.8; IX. 20.4 etc.). He first wanted 
to know Indra’s practice in relation to th® older bards; but then suddenly he requests 
Indra to do that same favour to the present singers. (20) niynlvdn\ Fhe pun on the 
word iiiyut is surely meant; cf. on III. 31.14. (21) ahhi goes with nah “with reference 

to us*’ as at IV. 31.3; rayim is the object oKprayanid (cf. VII. 19.1; IV. 21.9). So, no need 
to supply a bhara with Sayana. (22) paimh arc the waters with which the juice is mixed; 
cf, VIII* 69.2. apdm goes both with jagmih and nicumpunah (from curnp^cvmb?) ‘‘visitor 
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him* He the lover of waters^ is their habitual visitor* (23) The 
offeixd oblations have mightily flown forward, glorifying Inclra at 
the sacrifice, towards the Avabhrtha. (24) May these golden-haired 
horses, who are your feast companions, carry you towards the offering 
which is laid down. (25) These Somas are pressed for you (oh Indi a) ; 
the grass-seat is spread out, oh Vibhavasu. Bring Indra to the singers. 
(26) I (bestow on you) your spirit. Indra has bestowed bright regions 
(of the heaven) and rich treasures on his worshipper. Do, sing to Indra 
for the sake of his bards. (27) I bestow on you physical strength which is 
peculiar to Indra and also all sorts of hymns, oh Satakratu. Show mercy 
to the singers, oh Indra. (28) Bring us every kind of bliss, food and 
nourishment, oh Satakratu, if you take pity on us, oh Indra. (29) Such 
as you are, bring us all kinds of happiness, oh Salakratu, if you take pity 
on us, oh Indra. (30) Bringing our pressed juices to you, we call upon 
you alone, oh best killer of Vrtras, if you take pity on us, oh Indra. 
(31) Do come to our pressed juices with your horses, oh lord of the intoxi- 
cating juices ; do come to our pressed juices; (32) You who are Indra 
of a hundred powers and who surely are well-known as the greatest killer of 
the Vrtras. Do come to our pressed juices with your horses. (33) For, 
oh killer of the Vrtras, you arc the drinker of these Soma juices. Do come 
to our pressed juices with your horses. (34) May Indra hand us over 
to Food ; may the powerful one give us vast, pleasing and abundant 
riches. 
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(1) My hymns have mounted upon you as a charioteer (mounts 
upon his chariot), when the juices are pressed, oh lover of the hymns. 
They have greeted you as the mother-cows greet their calf, oh Indra. 
(2) The bright juices have moved you towards us, oh Indra, lover of’ the 
hymns. Do drink of this gladdening juice ; it is laid down for you among all 
people, oh Indra. (3) For the sake of wild joy drink surely this Smna 
which was brought by the hawk and which is now pressed by us, oh Indra. 
For, you are the imperial lord of many people. (4) licai the call of this 
Tirasci, who worships you, oh Indra. Give us wealth accompanied 


and lov'cr of the waters”, c records the usual habit of Soma, who is now mentioned in 
the singular number, being half conceived as a divine being. (23) avabhrtha is the final 
bath. riiLs technical meaning of the word may have been meant here in this passage 
which mentions also the liotras. (2.5) In a Indra is adtlrcssed; in be which belong 
together, Agni is requested to bring Indra to the spread out gr;iss Ibr the sake of the, 
singers; ct. VIII. 17.15 and note. (2(>) Supj^ly dadltarni in a (iitnii dadh/it in b); see also 
V. '21a below, li rocand belongs to the next senUajcc in b; note the rejn'tilion oi rr. 'fo 
bestow rocand on a wtashipper is to lead him to the iiea\cJi. r is addressed to the fullowrrs 
by the poet. Vh’, 25-27 I'onn a tica characterized hy a slightly \arying refrain. Simi- 
larly vv. 28-30 and 31 — 33 form (rcas. In the latter, the refrain is j^iit also at (he eom- 
nicnceiiieni. l or a similar decoration, cf. VIII. 07. l-\) and IX. 58. 1-3. (34) Evi- 
dently the poet intended to employ a pun on the words rbhu and vdjan making them appli- 
cable both to India and the ravi. Uiulmibtedly here he vva.s under the influence of 
the line fbhum ibhuk^ww royirn IV. 37.5; so that the adj. \bhum was already fixed; the 
question was about the second word: ibhuk^ano cither as nom. or as voc. was out of the 
question owing to the context, rbhuk^d no which is the next possible imitation of the word, 
could not be used after ibhum in the line owing to metre; it was therefore placed before 
fbhum and then the line would read rbhuK^d no [bhum rayim. But then nali becomes 
repeated too soon after the nali in the first line; so that ultimately the poet is compelled 
to use (bhuk^a^iam, the accusative, as an adjective of the rayi, which, by the bye, occur* 
only here. 
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(1) To complete the simile in ab supply ratham which is usually associated with the 
root i sM» (2) Supply vik^ in d; cf. v. 3</* (4) Tirasci is the name of the poet, mahdn 
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by good physical stivngth and cows ; you are great. (5) — That Tira^ci, 
oh Indra^ who has composed for you a newer delightful hymn, an ancient 
prayer^ which augments the Rta and possesses a critical mind. (6) Let 
us praise that Indra alone whom hymns and prayers have glorified. 
Seeking loot, w^c love (to praise) his many manly deeds. ( 7 ) Gome, let 
us praise pure Indra by means of a pure Saman. May the pure Soma 
mixed w'ith its ingredients gladden Indra who grows powerful by means 
of pure hymns. (8) Come to us being purified, oh Indra, pure, with 
pure favours. Being pure, bestow wealth on us ; being pure and fond of 
Soma, enjoy yourself. (9) Being pure you gave us riches ; being pure, 
you (give) treasures to your worshipper, oh Indra. Being pure you 
kill the enemies ; being pure you seek to wun loot. 

9f) 

( 1 ) In obedience to Indra, the sweet-voiced Dawns finish their journey 
(and) the all-covering nights pass on through the nightly darkness. 
I'or Icar ol him ihe motherly waters, the seven rivers, stand ready for 
men to cross, oflering them an easy ford. (2) Thrice seven peaks of the 
mountains lying close to (‘acii other, were completely pierced by the archer 
though he was not very firmly poisc^d. Neither a god nor a mortal can 
destJ'oy (fiat whieli the mighty Bull has perlbrined. (3) I’lie inetallie 
V ajra is fond ol Indi a ; in India's arms there is abundant vigour. Great 
mcntabpow'crs are in the head of Indra in exuberance ; they run right 
into his muutli, in order that he may be heard all around us. (4) I 
i(‘g.)rd \'ou as the holy cue among the holy gods and as the mover of the 
unmov'cd (enemies). T regard you as the Vjaimer of the victorious 
warriors and as the mighiy lord of the people. (5) When you place the 
Va jra, which is i cstlcsss tlirongh wild joy, in your arms for killing the 
Ahi, oh Indra, the mountains, the cows and the priests gi cet you loudly, 

asi : This is an nfi rcrurriiig expression ; ef, I, .'(6.!); 04. Sj III. 40.2; IV'. 0.1; 

VTI. 11.1 ; Ol.? ; Vllf. 00.0 ; 10; 04.2; OK. 2; 101.11; 12; IX. 00.10; X. l.'->2.1. [h) 

naviyasirn^pratnanr. Nf‘vv< i Ik'iu the point of decoration, appeal, sense etc. ; ].)ut tdd 
from the point of the main pnneipats of praise laid down by the ancient fiarcis, herue 
also rfasya pifitisun. (7-0^ 'I'li^' ina ('haiacteri/.('d by the word sucicl/ia seems to have 

been composed ft)r some -.nTfficial purpose. In v. {)ah, supply daJdsi. 
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(1) 7'he two sisters, Xi/dit .md Dawn go on their respective journeys in obialiencr* 
to Indi a. Mark I he sense of llie dative, d tir “to cover up, finish etc”, suidcah is a}>- 
prc»pnale for L’.sas only; (t. .III. 7,11); yet it is applied to both by .stylistic transference, 
urmyd is conceived as a Di'vi as at \\ fd.l7 and X. 127.6. naktam means “nightly dark- 
ness”, Since tiaklmn staiuis parallel iv, ydvimn. I'hc reference in cd is to the general 
facilities of inteKomiminication and water-ways afforded by the rivers to men, and not 
to particular incidents when certain men w'cre allowed to cross the deep rivers. (2) 
lithwcna \ From ryaih. An archer must be firmly poised before he takes his aim; Indra 
was not even so jioi.serl and y et he pierced the crow'd of peaks in front of him and hit the 
boar beyond them. Though the Vajra is mentioned in v. 3 the reference in this stanza 
is to the shooting of an arrow as at VIII. 77.0; 11. It would seem that Indra shot down 
the boar from a mfiuntain , whose peaks must have stood between him and the hoar. 8cc 
on 77.0 above and I. 01.7. The stanza has evidently no connection wdth the legend 
of the flying mountains. (3)c: cf. II. Kk 2cd, The subject of d isanta is either sonidh 
(in view of II. 10.2c), or even krataiah, hutyai being the purpose. The idea is: Indra's 
Kratus go down to the mouth (of Indra? of the singers? Perhaps of both.) assuming 
the form of hymns of praise in order tliat he may be known far and wide: dson d: Clf. 
niitndii slokarn dsye 1.38.14, srufyai: CT. II. 2. lb; X. 111.3. (5) madacyuiarn : Indra’s 
hor.ses too are called madacyut “moved by the wild joy of Soma”, at I. 81. .3; J20.4; VIII. 
33.18; 34.9, mada inRv. docs not mean “jiridc’fiso iatrurtammadasya cydva^iidyam{^%y?)Xi^) 
is not correct. In cd we have a reference chher to the preparation of Soma (cf. VI. 
40,2cd; VII.42.1), or to Vala’s cave, the imprisoned cows and the Ahgirascs (cf, 
V. 30,10; 45. %ah), The mixing up of the Vftra and the Vala legends is ^ot unusual in 
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clinging fast to you, (6) Let us pi'aisc him alone who has created all 
these creatures which arc younger than him. Let us seek to make 
friendship with Indra by our hymns ; let us ejiter into the presence of 
the mighty god by means of our prayers. (7) All gods, your friends, 
left you, oh Indra, running away from the breathing sound of Vrtra; 
(but) let your friendship be with the Maruts. May you then conquer all 
these armies. (8) Idiricc sixty Maruts (stand) gku'ifying you, the holy 
ones, like herds of cows. We approach you ; give us our share. Let us 
honour your strength with this offering. (9) Who has dared to oppose 
the sharp weapon, the onslaught of the Maruts and your Vajra ? I’hc 
demons who defy the gods are w ithout an effective weapon (against you) ; 
strike them down with your ( chariot’s ) wheel, oh mighty god. (10) 
Send your well-trimmed hymn as the animals (to draw his chariot), to 
*thc great, fierce, powerhd but kindest India. Offer many hymns to 
Indra who is drawn by the hymns, for his own person. Will he please 
lake note of this ? (11) Send your hymn to the mighty god w hose vehicle 
is a hymn, as the boatman sends a person to the yonder bank of the l ivers 
in Ills boat. Cling closely to the liody of the famous and dtairest Indra 
with yuuj’ hymn; will he appreciate this? (12) Perform tliat which 
Indra may like of you ; sing a good hymn of praise. Serve him with 
a prayer. Wait upon him oh bard, do not cry ; make him hear your 
speech. Will he appreciate this ? (15) The dark coloured drop took his 
fiold stand on the stream of the Aiiisurnati, when he was attacked by ten 
thousand (foes). Indra helped him while he stood blowing them away 
vigorously. The bold-spirited Indra wiped out the destructive spirits, 
(li) (Indra speaks to Maruts ): — I saw the Drop moving about like a 
cloud in the dangerous valley of tli(^ AriiTiniatl river, taking his 
determined stand on it. I urge you on (to his Iic]]>), oh mighty ones ; 
do light in the battle. (15) Siua^Iy, the Drop being in high spirits, 
lirmly planted his body on the bosom of the Atitsumati ; (and) India 
with Hrhaspati as his companion overpowevt'd the demonical warriors 

Rgv'cda, (d) mifram dha: ct. X. .'M.IJ; lOK.T^ (7) Clf. IV. 18.11 .ind 91-1.14 above. It 
u possible to construe vv, 7-8 as the spoctdi i>r the Maruts addrcs,sed t<» Indr.a belbie 
kiiliiig Vdtra. 'I’hi.s couslruction gixc.s :i better iiK'aning’ to the verses. (S usrdh rdHjyah: 
fhc ( as(' termination cA usrd is dropj)ed. (9) tigmerr d'.udhr.v' i.'uids either in apposition 
i.(» amkaniy or is ,i rctermee to cakrmn ui d. nunutdfn r ■ ‘I'.oe. irorit. on.slauglit ot the 
Maruls’g ef. I. MiS.tt; \’I,47, '2^.cakra isot course tlic charioi-vvlieel. (lOjoi ; First sentence 
ends with fnrrard; pasiah and girafi (with tlic paiticlc ol' ( omparison supplied) arc lo be 
construed as the objects oi' dlidii (ct. \dl. 2-\ShiI>). tam e dfuhi: ef. tunvi iri .s/'rka in v*. 11. 
kuvidiinga vedat is tlie retrain of tlu' djxa. (IJ) Tiu' simile is not dearly e\[)ressed. As 
it is, maniui seems to bt' com])ared with a traveller (su])[»lied) , India witli aadt?id?}U tlic 
deep botom of his heart with the other b.uik [pcirain) of the rivers, drum ua being merely 
descriptive, showing the ease ot the act: *‘S<'nd the hvinn down lo (the de('p recesses of 
the heart) in India’s body, as a boatman sends a traveller lo the yonder })aiik of rivers 
in his boat”. But \vc rallier expect India to be the object lA iraya in view of the epithet 
ukthaidhase and also of the comparison of a Ipmii with a fjoat at 1. 49.7 and X. 

In this case ab w(mld mean “Send a hymn to Indra; send him to u.s in it . as they send 
a traveller in a boat to the other end of the rivers”. In the last stanza, a hymn is con- 
ceived as a horse; here as a boat. In r construe tam i ui spria and cf. \ 1. 49.12. (Kl) 
drnpsa is the Soma (cf. X. 17.11-13), krpjah is its adjective and iyajiah is passivx. ava 
ati^hat ‘‘took a firm last stand; cf. krsnam nveitastjiiidmsam in v. 14 and tarn am adhdraya. 
ill V. 15. tarn in v. 13 is of course the Drapsa. snehiti (from snih “to be inimical”; eft 
IX. 97.54) is the same a.s snihiti (I. 74. 2) and an adjective lA liioh supjdied (cf. v. 15r). 
(14) 'I’his is addre.sscd by Indra lo the IVlaruls. avatasthivdmsam i.c., arri^umatm avatas^ 
thiiwmam. But the real difficulty is the epithet krpia of Soma; this epithet is invariably 
used of the dark-coloured demons in the Rgveda, while Soma is either hari or babhru. 
Perhaps the original legend was something like this: Soma, was moving about unguardedly 
in the valley of the Arhsumati (Is this a significant name? ‘‘abounding in the Amsus’7) ; 
he was noticed by the Asuras and immediately surrounded by them, Seeing no other 
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who were attacking him. (16) It was indeed you who soon after you 
were born, bccam(‘ the killer of those seven who (thought they) were 
without a slayer. You discovered the heaven and the earth which were 
hidden (in darkness). You gave delight to all creatures which are 
spread far and wide. (17) It was indeed you, who, being bold, killed 
with your Vajra the matchless might (i.e., Vrtra). You overpowered 
(the might) of Susna by your weapons; you won back the cows by your 
power alone, oh Indra. (18) It was indeed you who the mighty one 
became the slayer of the enemies, oh lord of ^ the people. You set free 
the rivers which were blocked up (by Vrtra). You conquered the waters 
which were mastered by the Dasa. (ID) He is wise, who takes delight 
in the pressed juices, whose wrath is unopposed, who is glorious like the 
days, who alone is the performer of manly deeds. He is the killer of the 
Vrtras; they (i.c., the Vrtras) surely oppose another one (hut him). (20j 
That Indra is the killer of Vrtra and the supporter of men; him who is fit 
to be called we invite with our good praise. He is Maghavan, our 
great defender and advocate ; he is the giver of food which is associated 
with fame. (21) He, the mighty India, is the Vrtra-killer ; he became 
fit to be called upon as soon cis he was born. Performing many manly 
deeds, he is fit to be invoked for his friends like the Soma that is drunk. 
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(1) Bestow on your singer all that namely, whatever enjoyments you, 
the glorious one bring from the demons, oh Indra ; (bestow them) on 
those who offer you a sacrifice. (2) Bestow on that sacrificcr who presses 
the Soma and brings you Daksina, your exhaustless share, namely a horse, 
a cow, which you hold. Do not give it to the Pani. (3) Let that person 
who sleeps without obeying the holy laws and who is godless even in his 
sleep, destroy his nourishing wealth by his own deeds ; put him away 
from it in some unknown place. (4) Whether you arc far away or near, oh 
Sakra, Vrtra-killer, from that place docs this sacrificcr seek to wdn you 
with his hymns serving as the horses moving in the air. (5) Whether you 

way of escape, Soma assumed the form of an Asuia and was about to escape; but un- 
fortunately, he was found out and then attacked by a large force of the demons. But 
Soma took a bold stand and was trying to disperse the army of the demons. Just then 
Indra observed him and saved him with the help of the Maruts and Brhaspati. Tlic 
tfca^ l3-lo (drapm), lti-18 {tuam ha tyat) and 18-21 {sa vrtrahd) are distinct units. (17) 
apralimannm ojah is VVlra; supply ojah in c Irorn a and ef. I. 121. lOcc/. ; cf. I. 

4,8/?. (19) aha ira reidn\ cf. vibhrdjamdndn aha iva IV. 33, (i. tian updriisi “acts which are 
luund in a hero,” or ‘‘deeds which arc favourable to man”. In efh'ct the same as 
naryd npdmsi in v. 21 below and at IV. 19.10. At \UII, 93.1 Indra is called nary- 
dpas. d: I lake vrtrdm supplied as the subject prat i dhuh which means “oppose, stand 
against” (cf. prati hrn at VEIL 21.11; 92.32). avyam is surely with reierence U) vrtrahd 
wiiich is the hriportanl word of the frea, and not with reference to i rtra as assumed by 
Sayana atul (jcldner (“I'hey say he is also a match for every one else”). Ludwig and 
Oldenbcrg take it still differently : ‘‘They contest llie t laim of anyone else to this 
title” (i.c., Vrlraha). But the meaning of prati dhuh is not very favourable to such a 
construction. (21) snino na pUah: CT. I. 179.5; VIII. 48.4. The whole of th<; latter 
hymn is a clear evidence to show that Soma was drunk as a part of the ritual and then 
apj^ealcd to for help. 
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(1) asya in spite of diflcrcnt number and gender, refers to hhujb, in a. It is also 
the means of vardhaya \ thus gene, in place of instru. as at II. 11.29; V. 20.2. Or as 
Ludwig construes, asya rcTers to the act t>f Indra describecl in ab and goes wdth siotdram : 
“Lead to prosperity that person who praises this act of Indra namely that he brought 
etc.”. (3) svaih euaih: cf. VIII. 18.13; also sec II. 23.9. tatah i,e,, away from that rayi, 
(4) girbhih in apposition to kcHbhih; dyugat is adverb. Or, girbhih is Karanarthc and 
kejibhifi is Saharthe Trtiya:. “Seeks to bring you with his hymns along with your 
horscs’L (5) samudrasya vUtapi ; cf. IK* lfi.6; 107.14. Samudra is the aerial lake of 
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are in the bright regions of the heaven or in the world of the Soma-ocean, 
whether in some earthly house or in the mid-air, oh best killer of the 
Vrtras, do come. (0) Such as you are, oh drinker of Soma, oh lord of 
strength, be delighted with our pressed juices, (coming) with a kindly 
gift and a])undant riches, oh Indra. (7) Do not avoid us, Indra ; be oiu 
feast-companion. You are ours with your protection ; you alone are 
our relative. Do not avoid us, oh Indra. (8) Seat yourself down with us 
at our pressed juices, for drinking the sweet drink, oh Indra. Grant 
your great protection to your singer, oh Maghavan, (being) here with 
us at our pressed juice. (9) The gods do not reach you (in point of great- 
ness), nor do the mortals do so, oh lord of the Adri. You are the over- 
powerer of all creatures by your might. The gods do not reach you (in 
greatness). (10) They have fashioned Indra as a warrior who more 
easily overpowers all inimical armies - they also created him for rulership 
- who is the best by hi'^ wisdom, who is a ruthless killer when opposecl, 
and who is fierce, most mighty, strong and active. (J 1) The bards have 
together sung him a call for the draught of Soma, since they (call) tliis 
lord of the heaven for advancement. For, he is the upholder of the law 
by means of his favours and powers. (12) The priests bend the tyre by 
their eye, (and) the ram by their sweet song. The bright ones as well as 
the eloquent ones are close to the ear of the unharmed and active Indra. 
(13) I invite that liberal fierce Indra, who suddenly assumes great powers 
in a resistless manner. May the most liberal and holy god turn towards 
us by our hymns. May the wielder of the V'ajra make all paths easy for 
us that we may win riches. (11) You are wise enough to destroy these 
forts by your power, oh most mighty Sakra. All created things, heaven 
and earth, tremble through fear from you, oh Vajrin. (15) May that 
sacrifice of mine protect me, oh wonderful and brave Indra. Carry us 
safely across many dangers like rivers. When will you send us all-round 
enviable riches, Oh royal Indra? 
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( 1 ) Sing a mighty Saman to Indra, the great priest, who is the maker 
of Lawq who is wise and who longs for praise. (2) You are an overpower- 
er, oh Indra; you brightened up the sun. You arc the doer of all the 
deeds and lord of all the gods ; you are great . (3) Brigluening up the sun, 

you went to the bright firmament of the heaven. The gods yit^lded them- 

.Soma; sec Vdll. (5.20. (t>) rdvd p(intui:,d : Sec on IV. 31.12. (10) prtandh goes with 

abhibhutarmrr^ the sul)jeet id tataksuh and jajamh is dtidh from v. 9. rare drmtrim: lare is 
the loc. (d vara “oj:)posi(i()n”; cf. iia yo vaulva 1 . l‘13.r>. Usually are said tc» be 

unable to oppose India ; cf. {na varauta) IV. 31.9; VIII. 24,-5; here the poet tells us lliat 
if they choose to do so Indra himself beeomes their dmuri (i.r., drnuri of the dmnrah). 
(11)1 take f as a relative clause (with svarauii supplied) as is suggested hy yat, sam in d 
is merely decorative as in v. 1 l 5/. Both vv. 11 and 12 are Anustubhs with an appendage 
of 4 letters at the end. viprdh siiditayah in v. 12 are the same as the rehhdsah in v. II 
(Udgatrs? or Adhvaryus?), tlie Rkvans lieing the Hotrs. (12) Mesa is Indra himself; 
cf. I. 51.1 ; 52.1 ; VIII. 2.40. He is compared with the tyre of a wheel, but the particle 
of comparison is dropper! . Por the simile, cf. VII. 32.20; VIII. 75.5. adruhah and 
tarasiinah arc both adjectives oi' vidrosya supplied. 'Phe presence oi' vah befr>re adruhah 
is favourable to this construction. (13) apraiiskutam is either an adverb or an adjective 
of indram awkwardly shoved in between dadhdnam and savdrjisi, owing to metre. (14) 
cikit goes with ndsayadhyai\ or supply ./VJ/fl/t. (15) apo na duiita : for the simile, cf. on 
V. 4.9 at JBBRAS., 1940. p, 8. The metre in v. lOand 13-15 is irregular; in v. 10 it is 
Jagati with a worr! shoved in here or there, while in vv. 13-15 it is Tristubh similarly 
inflated. 
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(2) viivakarmari : Everywhere else, he is a separate deity comparable with the 
Upani.sadic Brahman. (3) svar is the sun; ab is intended to show how Indra is brighter 
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selves to you for youi' friendship. (1) Come to us oh Indra, being dear — 
you, who ar(‘ a sure conqueror, undeniai^h', vast in every way like a moun- 
tain, and the lord of tlie heaven. (5) For, oh you unfailing drinker of 
Soma, you have outgrf)wn botii the worlds. You are the fiirtherer of a 
saerificer who presses (he Soma ; you are the lord of the heaven. (G) 
For, you are the breaker of many forts, oh Indra. You are the killer of 
the Dasym fm thcrer of man, and the lord of the heaven. (7) We send 
out our great desires to you, oh Indra lover of our hymns, as those 'who 
move about with waters semd their waters. (8) Our hymns glorify you 
with our Yavyas (i.e. , friendships), oli brave lord of the Adri, who grow 
powerful da)’ l)y day, like rain-wat('r. (9) I’lu'y yoke the horses which 
are yoked by hymns and whicli carry Indra, to the chariot of the irnpe- 
teous one, which is gieal and has a great yoke, by means of (heir h^mn. 

(10) Bring us oh Indra., vigour and manly strength as also a brave war- 
rior who defeats the armit^s (of lot's), t)li w ise god of hundred ]') 0 \vers. 

(1 1) For, oh god, you are our fatlnu- and motlier, oh iSatakratu.^ Indeed, 
w’e ask for yoiir favour. (]‘.^) I spt'ak to you who seek loot, oh Satakratu, 
oh mighty oft-iii\’iied god, Sucli as you are, grant us good physi- 
cal strength. 

(1) Energetic men have filled you alone full, today and in the past, 
oh Vnjrin. Such as you are, listen to (the call) of yoiu' bards ; do comt.' 
to your OW'H re:sort. (2) Rejoit oh lord of tin j)a,,ys and ]x.)ssessed of 
a lovely chin; tliat w’c ask of you. d'iie prit'sls wait on you ; youi famous 
deeds are btssi and deservt* a hymn at ihe pr{'ss('(] juices, oh Indra lover 
of the hymns. (‘I) Enjoy all treasures of Indra, cooking the sun as it w’cre. 
We have rt'garded all th(‘ treasurtss as our own share, slic e lie was born 
w'ith might, or since he is sliow'ing himself so even nowc (1) Praise this 
giver of wT*aith w’hosc bounty is ru)t meagre. Blc.ssed are Indraas gifts. 
He does not offend the desire of this his w'orshippt'r. when ht' directs his 
mind towairds a gift. (5) In liatlles, you overpowa-r all the rival foes, oh 
Indi a. You arc the destreryer of curses and an all-conc|uering dispo.s(‘r. 
Do you conquer tiic enemies who si'ck to win. (G) Hcavt'ii and Earth 
have lovingly followed your overpowering might as the mother follows 
a child. Ail the rivals pcrisli l:)efore youi' fury, when you overthrow 
Vrtra. (7-8) We call your Indra for a favour, w ith his prot('c.tion here- 
after, — Indra, w’ho is ageh'ss, w'ho scares aw'ay (the foes), l)ut is himself 
unscared, wEo cptickly conquers and encourages (tlu' W’orshippers), who 

than tlic sun; cf. IV. 1(>.1 4. (7) Thr similt* is obscure. Docs it refer to the water- 

carriers ? udabfdh yan is like the ndrci yan at III. 32.14. ndd is accusative plural. Or, 
are the clouds meant? “We send you our desires as prol\)sely as clouds send tlieir 
waters”. (8) Even here the simile is not v<'ry clear. Is vdr an llpamana for trd (accu. ) 
cu’ for hrahmdni (nom.) ? In the former ease idr is the f^ean; in tlu* latter, it is rain wate r, 
flooding the streets (cf. II. 4.‘>; X. ]45.h). yavyd is another difliculty. It belongs only 
to the Upameya and not to the Upamiina. (b) TJic subject cAywijanti is vifndh supplied. 
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(1) bhilrnayo narah \ priests arc meant; cf. IX. 15.3. (3) “Cooking up the sun” is 

an unusual idea, connerted with bhnk.mta, either as its cause or its efl'rct. Does it suggest 
the pfjv/er, the claim to do anything under the sun under (l)e patronage of India? Or, 
dor's it mean “brightening uj) the sun, ensuring h.is heal and Ijrillianee as it w('re” ? 
But how would this latter la* eithei the cause <»r the f fleet of tlu* “<'rij(y nienl of India'.s 
treasures”? (4) h ; Cf. VHT. (>2.1-12 (ri-frain)- d: Cl. I. ‘l,S.-1r8o (d'}} jarii/a i .r., /c- 

mdtidtv supplieil frcari kdmam in v. 4; ef. VIII. 3(>.r), twya i.s a \erljal form. ((>) duitJid- 
yanta: Sayana reads irathayanta and this is correct; cf. V. 85.4 (7) prcbcianm-cfrcdiiicjn : 

sec note cm VI. 18.1. (8) cmiskriam ; cnih krtom (Paclapatha). Perhaps it Ls andU'krtam 
ip view of the note on v. 7. samdriam’, Cf. 1. 13F2; VIII. 45.28, 
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is the best chariot-fighter, who is unconquered, who supports theTugryas, 
who polishes what is unpolished, who performs daring acts, who has a 
hundred powers and a hundred favours, who is common to all, who is 
rich and impels riches (to men). 
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(1) Visnu speaks : — Here I personally go ahead of you ; all gods 
are following me from behind. When you assign a share to me, oh 
Indra, immediately then you may perform deeds of valour together 
with me. (2) Indra speaks : — I immediately assign a draught of the sweet 
drink to you ; let the pressed Soma be set aside as your share. May you 
be a friend of mine standing to my right side, and then let us kill many 
Vrtras together. (3) The poet speaks : — Bring forth your unfailing 
hymn to Indra, thereby strengthening him, if Indra were really existing. 
For, some maintain that Indra does not exist ; (they say) who indeed has 
seen him, whom shall we praise ? (4) Indra speaks : — Here am I oh 
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The hymn is variously tackled. The Vedic tradition preserved in the Brhad 
Devata 6. 117 ff., is the basis of Sayana’s explanation which even Ccldner adopts in his 
Kommentar. According to this explanation, vv. 1-2 are said by the poet; they contain, 
in the form of a dialogue, a pact of friendship between Indra and the poet. In v. 3 
the poet asks his followers to begin their song to Indra, in spite of the doubt about his 
very existence expressed by some. Vv. 4 and 5 arc spoken by Indra who appears 
in person before the poet to convince him. Wy. 6-9 contain the pi aiseful hymn of the 
poet. This leads the poet to the divine Vak who manifests herself in the thunder; in 
vv. 10-11 therefore, this Vak is praised. V. 11 appears to be the proper conclusion 
of the h>Tnn. V. 12 stands isolated and belongs to the Vrtra episode. Ludwig thought 
that it was Agni who sixike vv. 1-2. According to Oldcnberg, ZDAIG., 39, p. 54 If, 
it is Vayu, In any of these explanations the unity of the hymn dot's not seem natural. 
I therefore venture to propose a new explanation without claiming any finality 
about it. The last stanza of the hymn seem.s to me to be the key to the whole hymn. 
It refers to the slaughter of Vrtra and this same is the main theme of the entire hymn. 
Indra required tlu! assistance of Visnu at that time and this is often mentioned through- 
out the Rgveda. Cf. in particular IV. 18. Our hymn is similar to this hymn in point 
of conception and lay-out. Like it, ours loo is a Samvada between Indra, Visnu and 
the poet who imagines himself to have been present at the time when the event took 
place. So v. 12 is the basis of the fanciful composition of the poet namely, vv. 1-11. 
I shall now proceed to explain the sequence of events described in stanzas 1-11. Visnu 
opens the conversation demanding a share in the Soma, before he olfers his assistance to 
Indra for killing Vrtra (v. 1). Indra replies and promises a share in the Soma (v. 2). 
But Soma alone is not sulTicient to strengthen Indra for his task; so the poet asks his 
followers to bring forth a hymn to Indra. Yet, the poet has himeclf not actually seen 
the deities, especially Indra, even though he imagines that he has heard their conv'crsa- 
tion in vv. 1-2. He repeats what his doubting friends have often expressed to him about 
the existence of Indra (v. 3). Indra thereupon appears in person before him and des- 
cribes his own greatness in v. 4, and in v. 5 he explains how the longings of his wor- 
shippers had reached him and how he had decided in his mind that he should appear 
before them in person. Vv. 6-9 now contain the stoma mentioned in v. 3, and which 
is required by Indra to help him in killing Vrtra in addition to Visnu’s help, which latter 
is already secured by means of a pact in vv. 1-2. In this Stoma the events connected 
with the slaughter of Vrtra are anticipated; hence, in vv. 7-9 the free movement of waters 
after Vrtra’s death and the Vajra’s being merged in the waters of the rivers, which are 
brought to it as the rivers’ grateful tribute, are mentioned. The Stoma itself is praised 
in vv. 1 0-11 as tlie best among tlie forms which the goddess of speech assumes and the poet 
concludes this praise of the Stoma with the characteristic request for gifts in v. Wed. Thus 
having securcci Visnu’s help in vv. 1-2 and the poet’s hymn in vv. 3-11, Indra now pro- 
ceeds to request Vi§nu for helping him in killing Vrtra (v. 12), and here the hymn comes 
to an end. It is more likely that the actual Stoma consists of vv. 7-9 alone, while v. 6 
is merely in reply to Indra’ s implied inquiry about the purpose of the poet’s call to 
him. The different metre of w. 7-9 and their flowing simple diction confirm this sup- 
position. V. 8 in the Stoma mentions the Soma which was brought to Indra by the 
hawk and which has been promised to Visnu in v\'. 1-2. The inversion of sequence 
between the events mentioned in vv. 7-9 and v. 12 is only apparent, since the Stoma im 
w. 7-9 is anticipating the results as explained above. 
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bard, look at me ; I rule over all the creatures owing to my greatness. 
The commands of the Rta glorify me, A breaker as I am, I break open 
all the created things. (5) When the lovers of the sacrifice mounted 
upon me, seated all alone on the top of the lovely (Soma), my mind it- 
self said to my heart : These friends along with their children are shout- 
ing for help, (6) The poet speaks : — All these brave deeds which you 
performed for a sacrificer who presses the Soma, ought to be loudly 
praised at the libations, oh liberal Indra ; since you have flung open to 
Sarabha who regards the sages as his friends, the amply hoarded wealth 
of the distant regions. (7) The poet speaks to the Waters : — Rush forward 
each on her separate course ; that one who had blocked you does not 
now exist. Indra has surely brought down his Vajra upen the vitals of 
Vrtra. (8) Going forth with the speed of mind, the hawk crosseq? 
beyond the iron fort. Going to the heaven, he brought tlu' Soma for 
the wielder of the Vajra. (9) The Vajra now lies at the heart of the 
(aerial) ocean surrounded by waters on all sides. These continuous 
(rivers) whose streams are pressing forward, have' brought it their 
tribute (namely their waters) . (10) When Vak, speaking out unintelligi- 

ble things, sat down as the delightful queen of the gods, she milked out tlie 
four (kinds of speech), the nourishment, and the streams of milk ; Vnit 
where indeed did her best form depart? (11) The gods produced the 
divine speech; animals of various forms speak it. May that delightful 
divine speech, the cow, being well praised, come to us bringing food and 
nourishment. (12) Indra speaks Friend Visnu, stride afiir very 
widely ; make room for the Vajra, oh heaven, that it may support you. 
Let us kill Vrtra and set free the rivers. Being released, let them move 
on at the command of Indra. 

Thus in brief, the hymn narrates in the form of a dialogue, how Indra first secured 
Vianu’s help by means of a pact (vv^ 1-2) and then the poet’s Stoma by satisfying his legiti- 
mate desire to sec him in person (w. 2-11), and finally rcqiK^sted Visnu to giv(* him the 
promised help in killing Vrtra (v. 12). Naturally the second part occupies greater space. 
It ( mphasizes the importance and divine origin of the poetic sp(‘ei h. 

(1) ab ; “If I go, the gods will all of them follow me to help you”. ITicgods had 
left Indra refusing to help him. But Vi.snu thinks that he may yet pei'sunde them to 
follow him. 7'his jierhaps anticipates the l(‘adership of Visnu as seen in liu* Classical 
mythology. (2) nQre : In anticipation, hedore the evcuit. Cf. X. 7. f2) nemafi- 

tvah : “this or that person”. (4) pradisah : ••commands”. rtns)a f)r(ulisah aic the conven- 
tional laws cf sacrifice. Cf. purvdm nnu prndisam I. 05. 3 ; IX. ill. .3 ; pitryurn ami pra- 
disam If. 42. 2. bhuvaad dardnrlmi “I break open the created things hir (‘Xlracting tlieir 
contents of enjoyment and nourishment”. (5) rtasya lendh are the longing prayers of the 
poets, md d aruhan : Cf. VI. 34. 3. A : “I claimed the top of the Io\'('Iy Soma all to my- 
self ”. haryata is a fn'cjuerit epithet of Soma. For the idea in A, rf. IV. 25. 0 ; VII. 08. 5. 
sihimantah dr;k!idya/j arc the poets with their hymns. A livmn is ofien conceived as the. 
child of a poet; cf, in particular III. 30. 1-2. arikradav fif. IV. 24. 8; VUI. 3. 10; 
X. 94. 2. (fi) a ; C;f. I. ,'51. 1 U ; IV. 22. r,h ; X. 29. A<1. Ai.so V. 29. 19; 91 . 0. .Sarabha 
is some older patron ol' poets. Tlic stanza grants the rlnirn made by Indra in v. 4 and 
quotes the example of J^arabha in support of v. 4f/ {hhurand dardarhni- vcisu npa-civrtioh.) . 
(9) udnd auhivrlah ; The udan of the rivers itself is the brdi l^rought by them to the Vajra. 
samyntuh i.c., dpafr, cf. V. 34. 9. purahprasravandh as against riiruddhdh (in I. 32. 1 1). (10) 
catasrah : Sayana and Geldner supply di.sah : “milked out Urj and prydrasi from the 4 
quarters”. Oldenberg would supply dlidrdh or take it as an afljf'Ctive of tlrjarn. But 
could it not be vdcah itself? The divine Vak produced four kinds of S]x:erh which the 
creatures utter (cf. I. ]()4. 45 c.). The fourth of these is spoken l)ymen (I, 104. 4r>d). 
But the best of the whole lot is the divine hymn of the poet (v. 1 let/) . kva sl id : “to some 
unknown place ; i.e.,to the gods”. (11) devim vdcam : This is the flaught(*r; the rd^tri 
vak in y. 10 is the mother and devdh (v. 11) are the fathers. This divine Vdk namely the 
liymn is rcquf^sled here to return to the poet as a cow, bringing her gifts from the gods, 
such as food and nourishment. (12) Properly equipped with a promise of help and a 
hymn, Indra now addresses Visnu and asks him to help him in killing b: vi^habhe: 

tTor support” i.c., for receiving support for itself, handva vftram'. Cf. X. 124. 6c. 



THE ASVINS 

By Professor V. A. Gadgil, 

Wilson College^ Bombay 

V ARIOUS theories have been advanced by oriental scholars regard- 
ing the nature of the Ahins and their identification. Before taking 
up a fresh investigation into this problem it is desirable to review 
the most important of these theories and to state the reasons why they 
lire found unsatisfactory. They are, therefore, arranged into the follow- 
ing four main groups : — 

(I) The Ahuis represent the morning twilight — Yaska, Goldstucker, 
Hopkins and Myriantheus. This theory advocated by these scholars 
docs not explain the duality of the Asvins. Besides their chief function 
of healing or curing the diseases of mankind is not properly explained 
on the basis of this thc'ory. Why the morning twilight alone has got this 
peculiarity is not ch'arly shown. I'he fact that the Asvim ar(‘ invoked 
to l)estow genital vigour {prajdvat irlas, cf. RV. \T1, f>7, 6) and are sup- 
posed to deposit gtains of life within all female creatures (cf. RV. 1, 1 12, 9) 
( an hardly l>e explained in the light of this theory. Moreover, it is 
dillicult to understand how the morning twilight can account for their 
intirnalt; association with dpah^ madiiu^ Sdrya and the loss of one of their 
chariot-wheels at the time of their marriage with Suryd, At RV. X, 
J7, 2 the Aknns aie said to be th(‘ offspring of Vivasvan and Saranyu. 
Who thes(r parents are and how they can be associated as parents with 
the morning twilight is altogether left to conjcctine. Further, the twnn 
Gods au‘ caihxl Sindhu-itialard at RV. I, 1G, 2. One fails to understand 
how the morning twilight can be so called. 

(II) Yaska mentioned another theory, viz., the Asmnj> represent the 
Sun and the Moon. Hillebrandt, Ludwig and Hardy st‘em to advocate 
thi.s theory. No doubt, the healing proj)erlies that the Asvins possess can 
partially l)e exj)lained by the Sun and the Moon theory, although it is 
doubtful how far the Sun and the Aloon alone by thernseivfss can effect 
the cure of the diseases of the mortals. For instance, how can the 
prajdvat rctas spoken of at RV. VH, 67, 6, above be said to be the product 
created by the Sun and the Moon alone. At RV. X, 85, 9. the Surya 
bestowed Surya on her Lord, the Ad'vins ; how can then this Sdryd who 
is the spouse of the /Iscdn be at the same time the spouse of the Sun, 
if the latter is to be identified with one of the in accordance with 

Yaska’s second theory. Further how can the /lYv'/rs lose one of the 
wheels of their chariot at the mariage of is beyond our compre- 

hension. It is needless to point out the intimate connection of rnadhu 
with the ff.s't’dtv Flow among all the Vedic Gods the Sun and the Moon 
should have this intimate connection with tnadhu is not properly explained 
by taking rnadhu in the sense of either honey or soma juice. Moreover 
how can the Sun and the Moon be called Sindhu-matard ? d'he chariot 
of the Sun is never said to have three wheels while the chariot of the 
Aivins has got three wheels. The phenomenon represented by PUsan 
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is also not clearly understood if we take the Aivins to be none else but 
the Sun and the Moon ; for Pusan is said to have chosen the Alvins as 
his parents (cf. RV. X, 85, 14). 

(III) Bollenson, Oldenber^ and Manhardt understand the Asvins 
as representing the morning and the evening stars whereas Weber and 
some others try to understand them as representative of the twin stars 
of the Gemini-Kastor and Pollux. Oldenberg’s theory seems to be 
based on a parallel phenomenon in the Lettish mythology and the mytho- 
logical figure of the Greeks. That the Dioscuri of the Greek parallel 
are equated with the morning and the evening stars is no proof for the 
assumption that the Vedic Ahins should likewise be the same stars ; it 
is even likely that the Greek assumption or belief may not be well founded. 
The only conclusion that can be drawn from those parallel phenomena 
is that the Asvins and their corresponding Dioscuri of the Greek legend* 
might have represented some natural phenomenon even in the Indo- 
European period. What that aspect represented by the two Gods 
really might be has been neither definitely found out by the Greeks nor 
by the later Vedic scholars such iis Yaska and others. Besides the twin- 
ship of the Asvins is not properly explained and the healing properties 
of the Asvins are hardly understood in the light of this theory ; let alone 
other mythological references. 

(IV) The theory of Voikov that the Asvins are rain Gods or the 
theory of Roth that they arc Indra and the Sun or the theory of Bergaigne 
that they represent Indra and Agni — All these views must meet with 
the same fate just like other theories discussed above ; for none of these 
theories satisfactorily explains the surgical feats and magical cures that 
are attributed to the Asvins, In fact the healing power is the main 
trait of the Asvins which has led scholars like Gcldner to think that the 
Ahins represent some historical figures. By assuming Geldner’s theory 
as more probable, are we then to understand Vivasvan and Saranyu, 
the parents of these physicians as also historical human figures and like- 
wise consider Pusan^ the child of the Ahitts as a historical person as well? 
Who is Suryd in that case then ? How can we explain in the light of this 
theory, the loss of one of the three wheels of their chariot at the marriage 
of Suryd ? The Aivins are said to be the bestowers of rain and food un- 
like many other Gods. We fail to understand how human physicians 
can bring us rafii and food. Perhaps an explanation may be offered to 
the effect that after these historical figures became deified, these traits 
were attributed to them, but this explanation is hardly convincing ; 
for at RV. I, 181, 4 one of the Asvins is called the prince of sacrifice and 
the other is said to be heaven’s auspicious offspring. It is very difficult 
to interpret such allusions in the light of the Ahins as historical figures. 
Moreover, the fact that they are called Sindhu-matard as shown above is 
not in the least calculated to support the assumption that they are histori- 
cal figures. Why these historical figures are specially also mentioned as 
prdtaryujd or prdtar ydvdnd is hard to understand. 

It is now pretty clear that none of the theories put forward by scholars 
to account for the nature and functions of the twin Gods, the Ahins, can 
satisfactorily explain all the allusions made at different places in a num- 
ber of episodes. A fresh attempt is therefore being made to probe 
into the mystery surrounding these twin Gods. From the discussion 
of various theories one thing that clearly emerges is that among all these 
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theories about the nature of these Twins there seem to be two schools 
of thoughts ; one of them which is the most popular and widely supported 
by scholars tries to trace all the traits of the Ahins to some aspect or 
phase of a particular type of natural phenomenon. In fact, most of the 
vedic Gods are supposed to represent some natural phenomenon or other. 
It will be admitted that this view-point is not altogether unacceptable 
in view of the fact that many vedic hymns and passages can possibly be 
explained in the light of this assumption. The other school of thought, 
on the other hand, tries to explain the Asvins as historical figures. But 
the objections raised against this point of view are so difficult to answer 
that one is perforce made to fall back upon the first school of thought in 
order to explain and interpret the concept underlying the twin Gods 
in the light of some natural phenomenon. The attempts so far made 
by the first school of thinkers have not met with any appreciable success, 
“there being no general agreement of any sort as regards tlu; specific aspect 
of nature represented by the Asvins : but nature is so vast and its aspects 
so innumerable that a failure to interpret the Ahins in the light of a 
particular aspect of nature does not necessarily preclude the possibility 
of finding a solution of this riddle by having recourse to some other aspect 
of natural phenomenon. At any rate one is led to believe that instead 
of pursuing the theory about the Ahins as historical figures any longer, 
our attention may be more profitably concentrated on the task of ex- 
plaining the chief and essential characteristics of the Ahins cpiite cogently 
in the light of some aspect of natural phenomenon with the result that 
once these essential attributes arc properly explained, other traits of the 
twin Gods may be easily accounted for by the procc'ss of deification of 
that aspect of nature. What are then the chief characteristics of the 
twin Gods ? I'lie most notable that will never fail to impress the mind 
of even a casual reader of the Rgveda is their readiness to run to the rescue 
of their devotees who have been ailing from some disease or other, to 
offer medical aid calculated to give them complete cure and to secure 
their general well-being and prosperity. In short they are healers par 
excellence. 

None of the other vedic Gods are so repeatedly invoked for the sole 
purpose of effecting a cure from some disease or ailment ; for instance, 
at RV. VII, 67, 6, the devotees pray to the Ahins to bestow on them geni- 
tal vigour {prajdvat retas). The legend of Cyavana^ an old sage, becoming 
again a young husband capable of meeting his youthful wife is well 
known (cf. RV. I, 116, 10). At RV. I, 116, 13, Vadhriinali obtained 
a child through the favour o[ Ahins, By the grace of these twins Glio d 
got cured of her disease and was consequently able to marry (cf. RV. I, 
117, 7; X, 40, 5). They are frequently invoked to protect the bodies 
(cf. RV. II, 39, 6). They possess medicines of all sorts (cf. RV. I, 34,6). 
In fact, they are actually called physicians [bhisajd bhesajebhih at RV. I, 
157, 6; ii, 33, 4). Quite a number of references can thus be cited to 
show that unlike any other vedic God, the Ahins are primarily noted 
for their wonderful healing power. Our task now remains to search 
out what aspect of nature is best calculated to answer our purpose, 
namely to find out that natural object which possesses this miraculous 
healing power in a manner which baffles our imagination. 

To attain this object it is quite necessary to sift carefully vedic pas- 
sages occurring in the P-gveda that directly or indirectly refer to the 
activities of the Ahins as physicians of mortals and to investigate the 
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peculiar nature of their intimate associations. At RV. VII, 70, 3, the 
dwelling places of the Ahins are described as situated in the fields of men, 
in the streams of heaven and on the summit of a mountain (ausadhisu 
viksu ; divah yavhlsu ; parvatasya mdrdhani). In the next rk of the same 
sakta they are said to take delight in plants {ausadhisu) and waters. 
Further, at RV, VIII, 9, 5, the poet implores them to succour him with 
whatever they have deposited or got (krfam) in the waters, trees and plants. 
From such passages one can clearly see that the Asvifis arc very intimately 
connected with the plants and that the latter seem to play a very notable 
part in the sphere of their activities as physicians. In this connection 
the sukta addressed to the plants is bound to throw wonderful light on 
the subject of our inquiry. At RV. X, 97, 2, the plants are said to possess 
a thousand powers and consequently to free a patient from his disease. 
That vipra is called bhisak who has got a store of herbs and is thus a fiend- 
slayer and a chaser of disease (cf. RV. X, 97, 6). The healing virtues 
of plants stream forth like cattle from the stall (cf. RV. X, 97, 8) . Plants 
have driven from the body whatever malady was there (cf. R V, X, 97, 10) . 
Again, in the 17th rk of the s^irne sukta the following interesting statement 
is recorded. ^‘What time descending from the sky the plants flew earth- 
ward, thus they spoke’’ “no evil shall betake the man whom while Inr 
liveth we pervade”. In the last r/; of the same sukta the trees are said 
to be vassals of ausadhl. The Atharvaveda, VIII, 7th hymn contains 
many interesting references to the plants and their healing properti(‘s. 
At AV. VIII, 7, 2, heaven is said to be the father, earth, the mother and 
ocean, the root of plants. At AV. VIII, 7, 4, they are described as givdng 
life to men. Even the boar and other animals know the remedial plant 
(cf. AV. VIII, 7, 23). It is interesting to notice that the whole of the 
sukta containing 28 verses contains nothing but praise of plants as healers 
par excellence. 

The vedic passages cited above will, it is ardently hoped, go a long 
way in solving our problem in so far as they contain unmistakable indica- 
tions about the beliefs of vedic Aryans in tlie medical properties of plants 
and their healing elfect and wonderful curative pow(‘r. In view of this 
fact it would be quite justifiable to assume that at least one of the Asoins 
being very intimately associated with plants may b(r said to repr(‘sent them. 
Vedic evidence does not invest any other natural object with such miracu- 
lous powers of curing various diseases. If at ail iIktc be any natural 
object serving as the basic element underlying the various activities of 
the Ahins, according to the belief of the vedic Aryans, it is no other than 
the plant-life. One of the Asvins, in ail probability, may, therefore, 
represent the plants. As shown above, we find ample support for this 
assumption in many vedic passages and there is every reason to belitwe 
that researches in the field of science arc very likely to testify the validity 
of this assumption. It will not, therefore, be out of place here to turn 
to the theory of evolution and to sec whether it can throw any light on 
this mysterious problem. According to the generally accepted theory 
of evolution the plant-life is considered to be the first possible 
life on earth. In fact, this plant-life is made possible by the existence 
of dpah, ix,, water and light {iejas). It is needless to point out here how 
light is as indispensable to plants as water is. The animal life is the next 
stage in the process of evolution. Among animals almost all the animals 
lower than man with the exception of beasts depend mainly on plants 
for their subsistence. The higher type of beasts, even though they eat 
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flesh and live on lower animals’ flesh, arc indirectly dependant on plants, 
inasmuch as these lower animals, at least most of them, arc said to have 
got their food from plants. In brief, plants are indeed the backbone, 
as it were, of the animal life. Thus plants or herbs are shown to be 
absolutely essential for the animal life including that of man as far as 
their mere food is concerned. 

From the point of view of diseases and their cure treatises on the 
science of medicine will bear ample testimony to the healing effect and 
curative power possessed by plants. Taking any system of medicine 
one can easily see how important is the role of plants. Many lower 
animals that are guided by an unerring instinct chew a particular type 
of herb when they are suffering from some disease and arc instinctively 
•driven to it (cf. AV. VIII, Veterinary doctors administer some 

kind of medicine prepared out of herbs to these animals suffering from 
very acute diseases. Even in the case of men, according to all systems 
of medicine, it is the plants or herbs out of which finer medicines are 
extracted and then administered in a regulated dose, to ensure speedy 
recovery of a patient. The gist of this short digression is to show the 
great value and importance of the plant life to the animal life. One 
may further say that the formc'r is at onc<^ a store-house of all essential 
elements that make animal life possible on earth. 

So far wc have discussed the importance of plant life from the point 
of view of food supply and cure of diseases. There is still another subtle 
aspect of plant life wliicli is far more important for the healthy condition 
of human life on earth. It is hardly necessary here to expatiate on the 
indispensability of oxygen to human life. Medical experts all over the 
world know too well how much useful and necessary the oxygen is to the 
maintenance of human life and at the same time how injurious and 
harmful is the eflect of the carbon dioxide on human life. The former 
stands for the life force, whereas the latter is death incarnate as far as 
human beings are concerned. IMan inhales the former and gives out 
the latter. Now the very important role of plant life in the exchange 
of these two gases is nothing short of a miracle. A careful observer of 
workings of nature would not fail to detect the interplay of the plant life 
and the rays of the Sun unfolded by the process of production of the 
oxygen. The process is set into motion immediately after the rise of 
the Sun. During night time plants as well as human beings give out 
carbon, but during day time, even thougli human beings continue the 
same process of inhaling oxygen and giving out carbon, the plants, on 
the other hand, absorb carbon under the influence of the rays of the Sun 
and give out instead alumdant supply of oxygen. This is technically 
known as carbon-assimilation on the part of plants. As said above, it 
should be remembered that this process st;irls witli the sun-rise and 
stops with the sun-set. We will later on discuss tlu' wonderful hearing 
of this aspect on the solution of our riddle, i.c., the Asu2?2s, For the 
present suffice it to emphasise the intimate relation that exists between 
the plants and the rays of the sun as aflecung tlie working of human 
life. It will be seen from this discussion that the plant life is absolutely 
essential to human life; nay, in the matter of food supply and cure of 
diseases all living beings cannot pull on without the indispensable help 
afforded by the plant life. It will thus be seen that no other aspect of 
nature or natural phenomenon supplies the healing power as the plant 
life does. 
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One point that clearly emerges out of this discussion is that in order 
to solve the riddle of the Ahins and their wonderful healing powers no 
other aspect of Nature will throw much needed light on this problem. 
In the critical examination of various theories about the Aivins taken 
up in the beginning of the paper it has been abundantly made clear 
that the Asvins do not stand either for historical figures or for some stars, 
but in common with most other vedic Gods they most probably seem 
to represent some aspect of natural phenomenon. Now to find out 
that aspect of nature it is needless to say that the chief characteristic of 
the Ahins which is so conspicuously evident in the whole of Kgveda 
and also in the Atharvaveda and which is none else but their healing 
power, must be relied upon in the absence of any other help. It has 
been already shown above that of all the aspects of nature the only* 
aspect that possesses this healing power is the working of the plant-life. 
In view of the great importance and significance of this plant-life and its 
relation to the animal life especially human life one has to admit the 
only possible alternative namely th.^,Ahins unmistakably seem to represent 
the plant-life. Granted that the Ahins represent that aspect of nature 
which is called plant-life, the question remains as to why they are spoken 
of in the dual num])er, neither in the singular nor in the plural number. 
In other words it is necessary to explain why they are spoken of as two. 
May it be that the vedic Aryans had come to believe that in the art of 
healing besides the factor of the medical power of plant-li|c there was 
involved another factor also. The second factor in this art of healing 
is not far to seek if one is careful enough to use his discerning power. 
In our search for the second factor we have to take our clue from the 
healing power of the Ahins^ the chief and essential charactcTistic. From 
this point of view the science of therapeutics, i.e,^ the curative art is more 
likely to help us in this search. 

We need hardly be reminded that man is not made up of mere body — 
the physical aspect — but his mind and body together make up the man. 
The reactions of the body on the mind and that of the latter on the former 
demand a close study from the point of view of therapeutics. The 
physical aspect and the other aspect of nervous system are both to be 
taken into consideration before any medicine is administered to a patient. 
Most of the medicines and many operations of surgery are mainly 
concerned with the physical aspect. Medical experts’ chief aim seems 
to restore the body to its normal condition, assuming all the while that 
the mental aspect i.e.y the nervous system and its reactions on the mind 
and the body are generally normal and may thus help the speedy resto- 
ration of the body to its normal state. But sometimes not only the body 
but the mind and with it the nervous system have suffered such a damage 
that the malady defies all so called medicines and the patient has mainly 
to rely upon his own innate will-power if at all he possesses any in such 
a damaged state of his health. It is generally agreed that of all the 
diseases those caused by the break-down of the nervous system are the 
most serious and depend ultimately on the patient’s will to live i.e., his 
strong faith that he would get out of that particular illness. In fact 
a close student of human life and its working will have little difficulty 
in appreciating this aspect of therapeutics, viz*^ the strong and indomit- 
able faith that is not easily shaken by any trifling circumstance affecting 
adversely the course of the disease in the process of recovery. There 
are a lot of cases where in spite of best medical help the expected recovery 
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does not take place mainly because of the absence of this unshaken belief 
in the ultimate recovery. In short the fact that a diseased mind pre- 
supposes a vicious nervous system and is a death-knell, will go to show 
clearly how medicine as well as the faith, i.e., the will to live presupposing 
a sound nervous system are absolutely necessary for the recovery of a 
patient. The above discussion will show that in the cure of diseases, 
besides the administration of proper medicines, the metal factor is equally 
important. In otlier words if the plant-life which is at once the source 
and fountain of all human life is one factor the other factor n^ltu^ally 
should be the psychical aspect, the indomitable will to live, the faith of 
the patient that he would ultimately recover in the teeth of various 
odds that may temporarily warp his mind. 

• 

It would be advisable as well as necessary here to examine vcdic 
evidence and to see how far it supports the second part of our thesis, viz^, 
faith or bhdoand of a patient may be represented by one of the Ay.oins, 
the other member being already shown to represent the plants. It 
must be admitted that vcdic evidence is not so strong in this respect iis 
in the case of plants. Never thcl(‘ss in a sukta addressed to sraddhd (ci'. 
RV. X, 151) the importance of faith in general especially in all sacrificial 
acts is brought out. In many suktas addressed to the Asvins references 
to the mental factor arc a special feature which is noi so conspicuously 
seen in the case of other vcdic gods. For instance the horses of the 
A,^Dins arc called manoyujah (cf. RV. V, 75,6); their ch.iriol is yoked by 
the mind [rnanasd yuhlati cf. RV. VH, 69, 2) and is also called manojavd, 
i.e,, as quick as the mind (cf. RV. I, 117,15; V, 77, 3). At RV. \1, 62, 3, 
they are said to carry thoughls with tlieii' horsc^s and arc themselves 
called manotard {cL RV. I, 46, 2). "lliey won over or dr(‘w towards tlicin 
the mind of Dadhyanc and then the horse’s head uttc red his ^vords to them 
(cf. RV. I, 119,9). The ignorant does not know how to worshiy> the 
especially the mortal who has no spirit or will power (cf akrau 
rnarte at RV. I, 120, 1 and 2). At RV. VIII, 86, 2, a cpicstion is raised 
as to how a mortal who is vimand can praise the Aivins. These passages 
from the '^,gvcda may be taken as a tolerably good piece of evidiuice 
establishing the importance of the mental bictor, /.c., faith as an integral 
part of the activities of the AAuns;fur instance, in the case o'i Dadhyanc 
in the passage referred to above the co-operation of his mind or will 
power was reejuired to effect the ultimate result. Ivloreovcr in the last 
two passages, I'/c., RV. I, 1 20,1, and 2 and VIII, 86. 2, it is clearly implied 
that a mortal who ha"^ no will power or bhdvand, viz-, faith in the healing 
power of the Asvins will fiiil to propitiate them and thus to obtain from 
them sound health and prosperity. Further, it has already been 
shown above that throughout its history medicine has employed two 
main types of therapy, viz-, the influencing of the body L)y the mind and 
the influencing of the body by physical remedies and that these methods 
have not been mutually exclusive (cf. A Short History of Science^ by Dr. 
Taylor, p. 15), We have thus been able to sec that of the two factors 
that govern human life, namely the physical aspect i.e., the body and the 
mental one, bhdvand, the plant-life which is mainly concerned with the 
recovery of the body is represented by one of the Advins and the other 
i.e., mental aspect is represented by the second member of the Ahins 
and that just as these two aspects of human life are inseparably connected 
exactly so are the two Aivim* 
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After solving the riddle of the Alvins thus in a rather unexpected 
manner, it remains for us to explain other traits of this divine pair. Here 
at the outset before this further inquiry is undertaken one must get certain 
other important points cleared up. Judging from the Indian or 
Aryan point of view human life is not only governed by the plant-life 
and its inseparable counter-part, t.e., the mental energy but by other 
factors as well. In fact life in every form on this earth is governed by 
the forces of other planets in the solar system. Our earth being a part 
within the orbit of the solar system it is but natural that the forces 
exerted on earth by other planets of the system and the sun in particular 
ought to count a good deal in the working of earthy life. It is likely 
that some people led away by the opinions expressed by some scientists 
may erroneously consider this exposition as unscientific as it is based 
according to these people, on astrology. Yes, it may be called astrology 
if we were to interpret these facts in terms of good or ill luck to persons 
affected by this phenomenon. Our attempt here is, however, not to 
measure the influence of these planets on earthy life in terms of astrology, 
but to state the fact that the planets do exert influence on one another, 
which is a scientific fact. Let it be remembered that the influence of 
these different globes on one another is admitted as due to the force of 
gravitation. Besides the fact that the moon is the immediate cause 
of tides in the oceans and that the sun’s influence on all earthy life is an 
accepted proposition will further go to prove the validity of the view- 
point stated above. At least the vedic Aryans believed in the influence 
of these planets. That is why a particular auspicious hour, month or 
day was chosen by them for the performance of a sacrifice. A particular 
conjunction of the sun and the moon with certain naksatras wsis considered 
by them as very helpful for an important undertaking. Scientific 
researches have proved that plant-life is immensely influenced by the 
rays of the sun. Next to the sun in importance is the position of the 
moon in the solar system and its influence on plant-life and the epithet 
osadhinam pati given to the moon is very significant from this point of 
view. In the solar system next in importance to the moon are two other 
planets viz^^ the Jupiter and the Venus. Even to a naked eye their 
brilliance is visible. It is quite natural, therefore, that the vedic Aryans 
should concentrate their attention more on these three planets and come 
to believe in their influence on other planets especially on the earth. 

In view of this general discussion about the solar system and its 
influence on the earth especially on plant-life, one may be able to under- 
stand how the Asvins representing the plants and the faith or bhdvand 
of the mortals are intimately associated with the sun. AtRV. I, 22, 1, 
they are called prdtar yujd, Savitar sends before dawn the car of the 
Aivins (cf. RV. I, 34, 6). They equip their chariot for the course in the 
morning (cf. RV. 1, 157, 1; X, 40, 1). These passages show that the 
proper function of the Asvins starts at the sun-rise. From the discussion 
that we had above about the process of carbon-assimilation and the 
supply of oxygen to the mortals on the part of plants, one will clearly 
see how the influence of the Aivins begins to operate after the rise of the 
sun. The name of the twin gods is likely to be derived from the 
Ahinl nak^atra for during the period of that naksatra the plants are said 
to attain their exuberant growth according to a common belief in India. 
The mutual inter-action due to the force of gravitation of different 
planets of the solar system exerting their influence on earthy life may 
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most probably therefore be said to constitute the so-called chariot of 
the Asvins, The three wheels of this chariot (cf. RV. V, 73, 3) may 
perhaps be the three bright looking planets, viz*^ the moon, the Jupiter 
and the Venus. The invisibility, either partial or complete, of the 
bright looking Venus after the rise of the sun may then symbolically 
stand for the loss of one of the chariot wheels at the marriage of Suryd 
the rays of the sun) with the Asvins (z.e., the plants). The parents 
of the Asvins^ viz*^ Vivasvdn^ their father and Saranyu^ their mother are 
naturally none else but the sun and the earth in so far as the plant-life 
being represented by one of the Ahins and bhdvand of mortals being re- 
presented by the other Asvin God ultimately owe their origin to the 
inter-action of the sun and the earth. This fact may further explain 
how the vedic God Pusan can aptly be called the offspring of the Ahins. 
(cf. RV. X, 85, 14) for Pusan is probably the deification of the feeding 
factor nourishment) concerning mortals and as such is the outcome 
that can l)e traced to the influence of plants on mortals. Solar pheno- 
menon can also account for the marriage Suryd with the Asvins (cf. 
RV. IV, 43, 6; I, 119, 5, VII, 69, 4) inasmuch as the rays of the sun 
endowed with wonderful medical properties being the main cause of 
various colours become more effective when they come into close contact 
with the plants. Suryd, therefore, stands for the former while the latter 
are represented by the Ahins, The exclusion of these twin gods for 
some time from the circle of soma-drinking gods can probably be ex- 
plained by the fact that they must have been considered impure on 
account of their close association with diseased mortals as doctors or 
physicians even today are so considered by orthodox people. But 
later on they came to be included into the circle of gods owing to their 
close association with the Soma plant. In fxet at RV. X, 97, 18, the 
latter is called the lord of all plants and is said to possess the combined 
virtues of all plants (cf. RV. IX, 114, 2). At RV. I, 181, 4, one of the 
Asvins is called the prince of sacrifice while the other is said to be the 
offspring of heaven. Evidently by the former we have to understand 
the plants including the soma and then bhdvand or faith may naturally 
be considered as divine and thus stand for the latter, further the twin 
gods are rightly called Sindhu-rndtard since the plant-life owes its origin 
to water. 

We have thus tried to explain the main ideas and figures associated 
with the phenomenon of the Asvins and confidently believe that almost 
all the legends illustrating the healing and helping power of these twin 
gods can be satisfactorily explained in the light of this theory based on 
vedic evidence and con oborated by the most mysterious role of plants 
and faith affected in a marvellous manner by the solar phenomenon in 
the field of therapeutics. 



SOME SYMBOLICAL LEGENDS FROM 
THE FIRST KANDA OF THE 
SATAPATHA BRAHMANA 

By H. R. Karnik, 

Siddhartha College, Bombay 

I T is admitted by all students of Vcdic Literature that the Authors 
of the Brahmanas are adepts in the art of using symbols. It is 
through these symbols that they seek to communicate the various 
items in the sacrificial procedure. This pompous and regular use of 
symbols to explain their sacrificial procedure is not without any purpose 
behind it. The authors of the Brahmanas rightly thought that if they 
were to communicate any item or part of the sacrificial procedure in 
a “dry-as-dust” manner it would neither be understood nor be strictly 
adhered to by the followers of the sacrificial cult. They, therefore, 
realised the necessity of conveying information about the various sacri- 
ficial items in a manner that wtis simple and interesting without at the 
same time sacrificing their immediate purpose in view viz., to make the 
use of the sacrificial ceremonial obligatory on the part of all and sundry 
followers of their cult. For this purpose they devised the means of 
symbols and symbolical narratives — especially the latter. This would 
explain at once the presence of an enormous mass of symbolical nanatives 
in the body of the Brahmanas. All these symbolical legends can be 
said to be stories particularly invented for carrying on propaganda for 
the spread of sacrificial cult and as such they could be said to be the 
predecessors of the Jdtakas of the Buddhas and the religious stories of 
the Jains. The Brahmanas, of course, have not as much exploited the 
art of narrating a story as the later propagandists have done. The art 
of story-telling or story-writing was absolutely in a germinal stage and 
the authors of the Brahmanas used it for their immediate purpose. They 
did realise the distinct advantages of this art for carrying on religious 
propaganda and they made the best of it. The Brahmanic legends, 
however, do not respect the technique of a short story. They arc far 
from it. One should not expect them to do so. These stories are primi- 
tive in form and ought not to be judged by the standards of a modern 
short-story. At the same time they fulfil their own purpose explain- 
ing or giving information about sacrificial items individually or collec- 
tively. In a sense, then, these legends are “aetiologicaP' narratives 
because they purport to explain some purpose. Most of the Brahmanic 
stories, as stated above, are symbolical tales though interspersed here 
and there we come across legends that can be styled “Moral Tales’’ or 
“Popular or Historical Narratives.” Some of the innumerable symboli- 
cal narratives of the Brahmanas explain the whole of the sacrificial 
ceremonial: others elucidate only a part of a specific ritual: still others 
explain the derivation of a word, a phrase or a name, etc., mediately 
or immediately connected with the ceremonial under review ; while 
there are other narratives that try to explain the use and purpose of a 
particular mantra that happens to be recited during the sacrificial cere- 
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monial. In the present paper are discussed eight symbolical stories 
from the First Kanda of the Satapatha Brahmana in order to show how 
they fulfil one or the other purpose referred to above. 

The ceremony of apdm-pranayana is explained in the following 
Legend.^ There are various reasons given to explain this ceremony. 
(1) The waters are, verily, the sacrifice. So, when by his first act in the 
morning the Adhvaryu l3rings the waters forward he approaches the 
sacrifice he engages himself in the sacrifice. (2) the Adhavaryu 
brings the waters forward with the mantra ivd yunakii sa tvdyunakti 
Kasmai tvd yunakti tasmai tm yunakti."' These are certainly mysterious 
words (anirukta) . Prajapati is anirukta (undefined or mysterious) . Pra- 
japati, again, is the sacrifice. When the sacrificeing priest brings the 
waters forward with the mysterious formulae he as it were gets the 
sacrifice ready for Prajapati. (3) Ail this is pervaded by the waters. 
So, when he brings the waters forward by his first act in the morning, he 
pervades or gains the Universe. All that the sacrificer does not succeed 
in accomplishing is achieved by him when the Adhvaryu carries the 
waters forwards for him. The Brahmana is not satisfied after adducing 
these reasons for performing the ceremony of the Apdm-pra7myana'\ 
It therefore narrates a legend to elucidate the purpose of this ceremonial. 
The legend refers to the oft-mentioned strife of the gods and the Asuras. 

I “The gods were engaged in performing a sacrifice. The Asuras 

intimidated them in their pious activities, saying, Taksadhva,'' etc. 

‘‘Yc shall not sacrifice”. Because the demons forbade (^^raks) they are 
called raksas? Since the Asuras thus interfered wi(h their pious 
activities the gods searched for a means by which they could drive the 
Asuras away from th(‘ scene of their sacrifice. The gods, while carrying 
on their vigorous searcli, perceived the thunder-bolt. The waters are, 
indeed, the thunder-holt for wherever they travel they create a ditch 
or a hollow (nimria) and whatever they come across they destroy like 
the thunder-bolt. The gods, raising this thunder-l^olt and brandishing 
it against the Asuras could finish their half-finished sacrifice in a foe-less, 
safe place. Thus, the Adhvaryu, by bringing the waters forward at 
the l)(*ginning of the sacrifice raises the thunder-bolt against the enemies 
of the sacrificer and performs the sacrifice in a safe place free from evil 
influences. The sacrificer performs the sacrifice without being intimid- 
ated by evil agencies from out-side. 

The water used for sacrificial purposes is to be strained or purified 
with the two strainers. The reason for doing so is contained in the 
following legend^ which refers to the Indra-Vrtra fight the basis of which 
we find in the hymns of the Rgveda. 

II Vrtra, once upon a time, covered the entire space that lies 
between the heavens and the earth.^ Indra, however killed him with 
his thunder-bolt. He became putrified* and flowed^ in all directions 

1 SBR. I-i-l-O. 

* Note the derivation of the term raksas* 

8 SBR. I-i-3-4-5. 

4 Sa y ad idam sarvam vrtvd .Hxye tasmdd Vrtro tidma, ^ ^ 

Note the derivation of the name Vftra. V^tra is derived from to cover. 

• putih t== durgandnih. 
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into the waters. In consequence of this some of the waters became dis- 
gusted and flowed over the putrified Vrtra, rising up. The unputrified 
waters that flowed over the putrified Vrtra, rising up, became the 
darbha grciss but in the other waters that did not or could not flow over 
the putrified Vrtra some putrid matter became mixed up inasmuch as 
the dirty demon Vrtra flowed into them. The water used for sacrificial 
purposes may be from these dirty waters. The priest removes the unclean 
matter from the waters by straining it with the two strainers. 

The skin of the black antelope is to be put on for the completion 
of the sacrifice. SBR. I-i-4-1 narrates a legend to explain why the skin 
of the black antelope alone is to be put on. 

i 

III The sacrifice once escaped from the gods and roamed about 
having assumed the form of a black antelope. The gods having learrud 
about the escape of the sacrifice searched for it vigorously. Tlu'y found 
it roaming about in the form of a black antelope. They stripperd its 
skin off and brought it (skin) with them for the completion of the sacri- 
fice. The sacrificer also puts on the skin of the black antelope for the 
completion of the sacrifice. 

The legend incidentally speaks of the importance of the skin of the 
black antelope. It may be regarded as the symbol of Brahmanical 
worship and civilisation. Manu (II. 22-23) indirectly refers to the 
importance of the black antelope. “That which lies between these 
two mountain ranges (The Himalayas and the Vindhya) from the 
Eastern to the Western Ocean, the wise know as Arydvarta (the land of 
the Aryas). Where the black antelope naturally roams about that 
should be known as the land suitable for sacrifice. What lies beyond 
that is the country of the Mlecchas or the Barbarians.’’ 

The Haviskrt^ gets up and beats the two mill-stones with the iamyd 
— a stick of Khaclira wood usually six or eight inches long. A discordant 
noise is being produced while the mill-stones are being beaten with the 
samyd by the hauiskrt, SBR. I-i-4-1 3-1 7 oflfers an explanation for this 
discordant noise by narrating the following legend. 

IV Manu had a bull in whom entered the asura-killing, foe-killing 
speech.* Whenever, therefore, the bull snorted and roared the asuras 
and the raksasas were crushed. They held a parley and thought of 
finding a way out to do away with the bull of Manu. Kilata and Akuli® 
were the priests of the Asuras. They thought of exploiting the God- 
fearing nature of Manu. They approached him and expressed their 
desire of sacrificing for him. Manu could not refuse. On being asked 

1 According to Katyayana either the wife of the patron or the Agindhra pries! 
acts as havisktt. Mahidhara includes the patron or the sacrificer himself. According to 
Apastamba either a maid-servant or the wife of the sacrificer grinds the corn or the wife 
thrashes the corn and* the Sudra grinds it. Opinions differ as regards who should act as 
the hoii^krt. Similar cases of differences regarding ritualistic practices at different 
times are frequently attended to in the ritualistic literature. They are of special interest 
to us as they afford some insight into the ^adual development of and subsequent changes 
introduced into the sacrificial ceremonial. 

> osuraghnl sapatnaghni vdk, 

• The j-yicsls of the Asuras arc many times referred to by names in the Brahmanas. 
These refereffees may suggest that the Asuras had their own sacrificial code, rather diff- 
erent from that of the Suras or the gods. 



SOME SYMBOLICAL LEGENDS 


31 


by him as to with what were they going to sacrifice, they said, “With 
your bull”. Manu agreed and the bull was sacrificed. On the bull 
being killed, the foe-killing, asura-killing speech entered the wife of 
Manu, Manavi by name. To their complete amazement the Asuras 
realised that a greater evil was now facing them for whenever Manavi 
spoke the Asuras were killed. Surely, the human being speaks all the 
more frequently.^ Kilata and Akuli approached Manu again and 
repeated their desire to sacrifice for him with his wife. The pious Manu 
gave his consent even to such a sacrifice wherein his own wife was to be 
the victim. The wife of Manu was killed and the foe-killing, asura- 
killing speech entered the sacrifice itself. The priests of the Asuras could 
not drive it from there. This same asura-killing, foe-killing speech 
founds forth when the mill-stones are being beaten with the wedge by 
the haviskrt. When, therefore, the discordant voice is produced at the 
time of grinding corn the enemies of the sacrificer as well as of him who 
knows this are completely crushed. 

For the preparation of the Vedi or the sacrificial altar the priest 
has to use the wooden sword or \hc:sphya. SBR. I-ii- 1-1-2 states a legend 
to indicate the vajra-rupatva of the sphya and the yupa or the sacrificial 
post along with it. 

V. When India hurled his vajra against Vrtra it became four-fold. 
The Vajra represents one-tliird of it, the Titpa one-third and tlie Ratha 
one-lhird. I'he piece with which he struck Vrtra was broken off 
and on falling down it bi'came an arrow [&aray. As the sphya 
and Xhet yupa are vajra-rilpa the Brahmins^ use them in the sacrifice. 
The Ksatriyas^ use the ratha and the tara in battles for similar 
reasons. 

The winnowing basket and the Agnidhra-ladle arc to be beaten 
symbolically with the formulae '‘'pratyustam raksah pratystd ardtayo or 
nisfam rakso nistapld ardtayah,'' A legend narrated at SBR, I-i-2-3-4: 
explains the purpose of repeating this mantra. 

VI While the gods were performing a sacrifice they were afraid 
of some disttirbancc from the Asuras. The gods destroyed the Asuras 
as a result of the merit that accrued to them from the performance of the 
sacrifice. Thus, when the aforesaid mantra is repeated by the priest 
the demons or the enemies of the sacrificer are destroyed at the beginning 
of the sacrifice. 

SBR. I-ii-4-16 gives the whole process of digging the ground and 
throwing away the earth to the accompaniment of certain specified 
mantras. The sphya, for instance, is to be thrown with the mantra, 
'^apdrarum prthivyai devayajanad badhydsam.^^ To state the purpose of 
repeating this specific holy text a short legend is narrated in this 
section. 

1 Docs ihis refer to the prallliiig nature of the human beings, particularly of the 
members of the fair sex ? 

s Note tlic derivation of the word ^arn. Since the part of the Vajra with which 
Indra struck Vrtra was broken off and it fell down, it is called 

8 Here tliere is a reference to two Castes only because they dominated in the Vedic 
Society. 
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VII Araru was a demon whom the gods drove away from the 
earth which was the gods* place of worship or the devayajana. Thus by 
repeating this mantra at the time of flinging the sphya the Adhvaryu 
drives away the Asura-raksas Araru from the place of worship on behalf 
of the sacrificer. 

The Agnidhra-priest whilst pressing the earth so dug by the 
Adhvaryu on the utl^ra or the heap of rubbish utters the mantra ^^Araro 
divam md papta,^'^ etc. The significance of this mantra is also stated 
in a short legend at SBR, I-ii-4-17-18. 

VIII. This Asura-rakaas Araru, when he was driven out of this 
earth by the gods, desired to fly to the heavenly world. Agni pressed 
him down saying '‘Araro, divam md papta.^^ The Agnidhra-priest also 
presses this Asura-raksas down and prevents him from reaching the 
heavenly world when he presses the ‘‘dug-out’* earth on the utkara with 
the mantra referred to above. 

It will be clear from the fore-going summary of the legends that the 
legends have been particularly invented to explain or account for matters 
connected with the sacrificial ceremonial. Thus, the first legend ex- 
plains the propriety of performing the subsidiary rite of the apdm-pran- 
yana. The second accounts for the priestly action of straining the 
water with the two strainers: the third states the reason for putting on the 
skin of a black antelope by the Tajamdna during the sacrificial perform- 
ance: the fourth explains the significance of even a minor phenomenon 
like the discordant noise produced at the time when the mill-stones 
are beaten with the sarnyd : the fifth states the propriety of using the sphya 
or the wooden sword at the time of preparng the Vedi or the sacrificial 
altar and legends VI — VIII bring out the significance of repeating 
specific mantras or holy texts on particular occasions. Collection of 
all the symbolical legends scattered throughout the Brahmanic litera- 
ture will, indeed, be interesting. They will throw light upon the in- 
ventive power or faculty of the Authors of the Brahmanas who never 
failed to explain even the minutest detail of the sacrificial ceremonial 
symbolically. The present paper is just an attempt to emphasise this 
predominant characteristic of the Brahmanas on the evidence of the 
legends occurring therein. 



ILLUSTRATED MSS. OF BILVAMANG ALA’S 
BALA-GOPALA-STUTI 

By Dr. M. R. Majmudar, M.A., LL.B., Ph.D., 

Springer Research Scholar^ University of Bombay 

T he early Vaisnava miniatures of the ‘‘Krsna Bala Garita’* or the 
^‘Bilvamahgala-Stotra*’ so far popularly known as ^‘Balagopala-stuti’’ 
by Bilvamahgala in the Gujarati style are now found to exist in 
as many as six' different series. They are all painted in one style 
with certain variations. Thus they go to establish without any further 
doubt the prevalence of a popular general style of miniature-painting 
in the geographical area situated in Western India, mostly Gujarat 
of pre-Mughal boundaries, without allegiance to any creed or religion.* 

The text of the Mss. of Bilvamahgala’s several ‘‘stotra-granthas” 
like the ‘‘Balakrsna-carita” seems to be unpublished and have not been 
fully examined, although on comparison with the Krsna Karndmrta 
printed in the Vani Vilasa Sanskrit series (1929) generally styled as the 




1 . Male Study 


2. Male Study 


^ This includes the one recently acquired by N. C. Mehta, Honorary Director, 
Art Section, Bharatiya Vidya Bhavan, Bombay. 

* Cl'. “Works of painting, pronounced ‘secular,’ in subject, as the illustrations of 
‘Vasanta Vilasa’ or ‘RatiRahasya’ do not differ in form from the mode in which religious 
manuscripts of the same zone and age are illustrated. There is no distinction in their 
form between the two as there is no separation of religion and daily life, but one 
consistent mode of being, which is present in both.” 

— ‘Theory of Art,’ being the Presidential Address, by Dr. Stella Kramrisch, IX All- 
India Oriental Conference, Fine Arts Section, Trivendrum (1937), Proceedings, p.l036. 
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South Version of the text comprising about 312 verses, one finds that 
about more than half of the bulk from the Mss. is scattered over the 
printed and Mss. collection of hymns ascribed to Lila-Suka or Bilva- 
mangala, the well-known Vaisnava saint sometimes styled as “Jayadeva 
of the South.’* He though hailing from South India (Tirunavay, 
British Malabar) was born at Puttancira in the taluk of Parur in North 
Travancore, according to U. S. Parame^van Iyer, travelled widely and 
was one of the first pioneers of the development of devotional Vaisnavism. 

Bilvamangala Swami, it is surmised, lived sometime between 
A.D. 1220 and 1300. The name of his mother and father were Nili 
and Damodara respectively, according to a verse in the Krsnakarnamrta. 
By the end of the 13th century his Vaisnava hymns must have gained 
currency throughout India, including Gujarat as did a verse froiA 
Jayadeva’s Gitagovinda in the 13th century A.D., (in Samvat 1348)® 
so that in the early part of the 15th century illustrations of his hymn, 
such as offered by these illustrated Mss. must have been in request in 
Western India, especially in Gujarat of those days. Gujarat with its 
famous pilgrim-centres of Prabhasa Pattana and Dwarka, intimately 
connected with the cult of Krana has long been associated with various 
forms of Vaisnavism. 

After a close scrutiny of the text of the ^^Bdlagopdla StutV ^ — especially 
— from the colophon after verse 108 on folio 21 it seems very likely that 
it may have been an anthology of verses bearing on the life of Child 
Krsna compiled and strung together by Swami Bilvamangala. Hence 
it may be that these apocryphal collections of Krsna-verses have been 
ascribed to him. Several of the verses included in the southern version 
of the ^^Krsna-karndmrta^^ have been traced to different sources and some 
of them might have formed a part of the floating literature of the type 
of ^^Subkdsitas^* glorifying the devotion towards the sports of Balakrsna 
of the Gokula and Brindavana days, and others are traceable to the 




* Vide Stone-inscription reproduced in the Journal of the University of Bombay, 
May 1938, in “A i5th Century Gitagovinda Mss, with Gujarati Paintings. 
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“Bhagavata/* the ‘‘Mukuhdamala,” the ‘‘Da^akumaracarita” and the 
“Ramayana campu.” 

The verse, for example, referring to the showing of the three worlds 
in the open mouth by Krs^a to Yosoda, 

^^5=53^’ has been referred to by Ksemendra (Circa 9th century A.D.) 
(Plate I) in his ''Aucitya Vicdra Cared"'* (Kavyamala, Part I, p. 130) while 
illustrating adbhuta rasa, as being a verse by one Candraka. 

Another verse illustrating the rdsa-krldd,^ and forming one of the 
eight {astaka) verses describing the dance® of Krsna with the Gopis, 
with graceful movements and rhythmic gestures of the limbs has been 
referred to in the commentary called ‘^Subodhini Bhdsya"'* on the ‘‘Bhaga- 
vata’* by Vallabhacarya (1479-1533 A.D.) as (Kasyapi) somebody’s. 
This fact suggests that the authorship of the verse was considered to be 
unknown even to Vallabha. 

Illustrations of the verse ^^bibhrat vemm jatharapatqyoh"" etc., from the 
Bhagavata (Skandha 10, Adh. 13 verse 11) arc found in all the illus- 
trated copies of the Balagopala-stuti. (Plate II). 

Also etc. (Da sama Skandha Adh. 21, verse 5) 

is common in these series (Plate III). 

The colophon on a folio of the Mss. after verse 108 WV ^fBstsrr- 

seems to suggest that the text of this Mss. formed a part of an anthology 
of Vaisnava hymns, in which this section found an honoured place, as 
recording the word of the Lord himself. (Plate I). It is suggested that 
might have been a slip for by the scribe. 


^ See Dr. S, K. De’s edition oV Krsm-Karmmxta,^ Appendix I, verses 35-42, p. 312 

s *n«iqr i ii 

For illustration, sec my paper in JISOA, 1942 ‘Some Newly Discovered Vai?ijava 
Miniatures,’ Plate I J (miniature enlarged)# 
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All the illuminated Mss. of the ‘•Balakrsna-carita*’ evidently copied 
in western India, appear to follow the Southern recension of Kr^na- 
Karndmfta^ which gives about 319 verses in three sections; they differ 
from the Bengal recension of the KK. which consists of 112 verses only. 

The tradition existing in Kerala, the place of origin of KK. is that 
it comprises only 303 verses as is evident from the following verse found 
in old Mss. : 

I 2i«n ii’ 

Nevertheless, the Kerala-patha itself consists of 336 verses. The 
Andhra version is different from the Kcraliya and is made up of 329 verses# 
The extent of verses in ‘‘BalagopMa Stuti” Mss. appears to be beyond 
369 in an incomplete Mss. introduced through this paper. 

Verses of other authors, some known and some unknown, went 
into the making of the “Bala Krsna Krida Kavya” and have 
swelled its original bulk. But it is also possibh' that the texts, prevailing 
in southern and western India, were not merely imitative supplements 
deliberately composed in their entirety by some later authors and 
tacked on the original text. Their nucleus might have been drawn 
from verses occurring in other ‘‘Stotra” — like works composed by or as- 
cribed to Bilvamahgala, such as the “Visnu stuti,’^ ‘‘Sumafigala stotra,” 
“Krsnabalacarita/’ ‘‘Vasudevastotra” etc., and around this might have 
been woven verses of less known writers which, with their authorship 
forgotten, came to be amalgamated with the genuine verses of Bilva- 
mahgala. 

The Bengal tradition of the Krma-Karndmrta (limited to 112 verses 
only) appears to have originated from the time of Caitanya (1486-1533 
A.D.), who is reported to have discovered and brought the “Krsna 
karnamfta’* Mss. from his pilgrimage in southern and western India 
and introduced it to his followers; and from his time, it became one of 
the sources of the religious inspiration of Bengal Vaisnavism. It may 
be that the Mss. he came across might have been fragmentary, as several 
incomplete copies of popular works are not unknown. Caitanya is 
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said to have been so moved by its devotional value that he not only com- 
mended It m superlative terms to his disciples, but it also becamlJ one^f 
the mam springs of his own religious experience. It certaLly exercked 
along with Jayadeva s “Gita-govinda.” great influence on the emotion- 
alism of the Bengal Vaisnava faith. It inspired similar lyrics and was 
quoted as authoritaavc in the treatises on Bhakturasa-SSsla- compoS 

-Kr«a^aSh“'V"‘‘.‘S°t'7, ' such Ae 

tSurma-VaiiaOha, the Subodhini, and the “Sarahgarahcada ” 

came to be written on it, as on the ‘Gita-govinda; by the Bengal VaSavt 
explaining its esoteric religious significance. * di.navas, 

^he traditions in the south do not agree about Lila Suka' 
Bilvamangala s place of birth and activity, and many regions claim him i 
but the question IS only now being investigated.« Hi! date is aW 
certain, although Winternitz (who suggests that the title of the work may 
be Krsna-hlamrta ) would place Lilasuka in the 11th century; but U 
RamakF 5 na Kayi gives the outside limits of his date as 1060 ^d 1350 
A. D., ‘further to a period between 1250 and 1350, chiefly on 

the ground that Bopadeva, who flourished about 1250 A. D is one of thf* 
latest writers quoted in the grammatical works, ascribed to Bilvamangala 
Rao Bahadur U. S. Parmesvara Iyer has fixed up 1220-1300 A D as 
the lifc-time of Bilvamangala Swami. as 

n preserved by the followers of §ri Madhvacarya 

(11 JJ-1290 A.p.) that he had a favourite disciple of his, known as Bil- 
vamanga a Acarya’s every completed work concluded with 
Figl (Vide Kumbhakonam Ldition of Sri Madhva’s works). 

This Bilvamangala was Lila ^uka, the author of KK. for the follow- 
mg reasons ; The Acarya was a devout worshipper of Sri Krsna whose 
temple he established at Udipi, and sang of his glory in soiii-stirring 
hymns known as the Madhvacarya is the author of ^.0^1 

which exalts devotion to Visnu and prescribes the rituals of his 
worship. Lila Suka, very likely, sang the glories of Srikysna in 
naming it in imitation ol Guru’s work. ’ ' ^ 


6 

7 


See “Bibliography on Bilvamangala and his Works’’ at the end of this n=.»v.r 
Journal ot the Andhra Historical Research Society, Vol. Ill, July 1 92^^66-71 . 
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The very surname of Lila Suka of the poet, is an evidence of the 
Bhagavata cult introduced by Madhvacarya in the West Coast, 
the title having been awarded by the Guru owing to the fervid 
devotion to Sri Krsna recalling Sukamuni’s love of the Bhagavata. 

These cumulative evidences tend to the identification of Lila Suka 
with the second Bilvamangala, and therefore his date might be the 
middle of the 13th century A.D.® 

One Gadadhara Dasa, the disciple of Vi^thalanathji, the second son 
of Vallabha (1535 — 1589 Samvat) records in his work ^‘Sampraddya- 
pradipa'" (composed in Samvat 1610), a tradition about Bilivamahgala, 
according to which there were three Bilvamahgalas, one® in the South, 
Dravidian, another in Benares and the third one in Utkala, who is said 
to be the author of a siotra of 108 verses^® ; Lila-suka and Bilvamangala 
were identical, it is argued on the strength of an old Mss. of 456 verses 




8 See “Bilvamangala Lila Suka ; His Date and Identity,” by Prof. V. Ragha- 
vendra Rao, Proceedings, Indian History Congress, IX Sessions, Annamalai Uni- 
versity, 1945 (Published in May 1947). 

® Another tradition regarding three Vaisnava devotees under the common name of 
‘Bilvamangala* has been noted by U. S. Parmesvara Iyer in Proceedings of the IX Orien- 
tal Conference, Trivendrum, 1937, on p. 471. 

I flrftq spirfSr i ^ 

fts i wwaiiflra : i •• i : i 

: I 5rfli«55( : i 
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in the Kankaroli Vidyabibhaga collection, wherein Bilvamahgala is 
mentioned as the author in the beginning. 

It is significant, however, that one Gujarati poet from Prabhasa 
Pattana, (Kathiawar), Ke^ava Hrdayarama, who composed Kr^na 
Lila an adaptation of the 10 thSkandha of Bhdgavata in Samvat 

1529 (1463 A. D.) has incorporated three verses, traceable to the Krsna 
Karndmrta (K. K. II, 54; K. K. II, 64; K. K. II, 78) in his work along with 
similar quotations from the Bhdgavata^'' and the ^'Pandavi GitdJ*'* This 
fact points out that the verses of the second “ §ataka”as found in the south- 
ern version, were known in Western India and Kathiawar even early 
in the 15th century, and even before Lord Caitanya’s birth, who 
had later visited Dwarka. Accordingly, it cannot be asserted with cer- 
tainty^as is done by Dr, S. K. De in his edition of the Krsna Kamdmrtd'^) 
that the first alone brought by Gaitanya from the south was the 

only genuine text, and that the other two sections so well-known in west- 
ern India were later interpolations by unknown anthologists. This 
contention has found support on other grounds from K. Kunjunni Raja 
from his paper on the Text-Problem of ‘‘KK” (IHQ. XXII). However, 
we can concede so far, that as recorded in the ^'Sampraddya Pradipay^ at 
least there was one Bilvamangala of Utkala who was reputed to be 
the author of a ‘‘stotra” of 108 verses only. It is quite possible also that 
the texts of Bilvamaiigala’s Stotras were not entirely free from interpola- 
tions and were subject to the fate of all the popular works of the 
‘‘fiatakas*’ type. 

Two more works in Mss. but without any illustration entitled Krsna- 
bdla-carita^^ and ^^Bdla-krma-kridd-kdvyd^^ ascribed to Bilvamangala, are 
still unpublished ; on whose examination, it has been found that there 
are several verses common to the southern recension Krsna karndmrta^'*' 
known to its commentator Papayallaya Suri who wrote his commentary 
‘ ^Suvarnacasakd,'^ early in the 15th century in three parts called “uUasa” or 
‘ ‘a^vasa” making in all about more than 300 verses. Other commentaries 
on KK. following an earlier tradition accept the text as containing more 

It For a detailed history of Bilvamahgala Ola Suka, the reader is referred to an 
article by Natvarlal I. Desai, B.A,, in *‘The Gujarati Weekly' ’for November 1934, Diwali 
Number. 

Edited by the late A.B. Jani, B.A., and published by the Forbes Gujarati Sabha, 
Bombay, in 1933, 
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than one ‘‘a^vasa” (canto). Some of these verses are also common to the 
new work so far known to us as the ^^Bdlagopdla StutV\ six sets of which 
with beautiful miniatures in the style of western Indian Painting have 
come down to us, though in fragments. A publication of the text and 
the miniatures of different periods during 1400 A. D. to 1600 A. D. of 
this work of Sanskrta verses of devotion to Balaki^na is desirable. 

The discovery of the ‘‘first of the series” of the Bdla-gopdla-stuti 
miniatures in 1929, established the existence of a school of miniature 
painting prevalent in western India, especially Gujarat and Rajputana, 
without reference to any creed. The great attention it drew of scholars 
can be seen from references made to it by them.^^ 

Three of the miniatures (without text) from this fragmentary series 
were reproduced in black and white in Vol. IV. No. 2 of Indian Arts and 
Letters and one folio was reproduced in colour by Prof. Brown in his 
“Story of Kalaka”. One typical illustration is copied here (P/a/^ V) 
with a view to help us in comparing the details of technique and the 
style of delineating dress, ornaments, trees, cows, etc., with those which 
are being published here. 

The leaves of this Mss. are 9J" x 4^", each page bearing a miniature 
illustration, 5J"x4J", placed on the right side, with the Sanskrta 
text of the hymns, about nine to ten lines, on the left side. On the 
reverse also are texts of hymns written between two rubricated perpendi- 
cular lines without any miniature. 

During the later part of the 14th century A. D. and the early part 
of the 15 th century, at the end of the “palm-leaf period” and the beginning 
of the “paper,” Gujarati miniature paintings have a special delicacy 
and refinement unknown either in the earlier or even later examples, 
and yet without the profuse embellishment and frequent degeneration of 
the late 15th and 16th centuries. The best miniature paintings of the 
early western Indian school .seem to have been executed shortly before 
and after 1400 A, D. roughly from about 1350 to 1450, at the time when 
paper was supplanting palm-leaf as the surface for writing in Gujarat. 
The illustrated Mss. of whatever quality, which can be assigned definite 
dates during those 100 years are comparatively few : but those few with 
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See the Addenda to the critical edition of Lila Suka Bilvamahgala’s Kfm-kar- 
with three commentaries, by Dr. Susila Kumar De, pp. 371-372 (Dacca, 1938). 
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other dated illustrated Mss. from before and after that span, provide fixed 
points between which other undated material can on stylistic grounds be 
arranged so as to show the exist eie e and development of several variant 
styles side by side. ^ * As time went <')n, with the growing use of paper, the 
size of the folios was enlarged, and iIk' available surface for tlie paintings 
was correspondingly increased. T’he form of i he miniatures also changed; 
for paper not only offered a larger at <m for th(^ ])ainting, but also provided 
a surface susceptible to liner ivor km.uisliip. The broad, simple lines of 
the earlier miniatures gave place to a more delicate, if often weaker, draw- 
ing and to an elaboration of tlie coinposiiion with minor elements and a 
multiplicationofdetail. The miniatm es of the paper period, as compared 
to the palrn-lcaf period, are accoT’dingly inorc elegant, more sophisticated, 
and more decorative. 

A great change took place also in tiie colour scheme. Gold came 
to be employed instead of yellow (cf. ‘‘third series” where gold is shown 
on the circular ear-rings). In the subject-matter of the miniatures, 
also, there caiTK^ about a change. TIu* few narra.tiv(‘ scenes of old, in- 
creased to a h('avy preponderance of narrative scenes. But, with tin- 
growing demand for pape^' Mss, the mult iplication of copi(\s became ea,sier, 
and the quality of tin- rniniatunrs suffered. I'he scenes depicted became 
st{u-eotyp(‘d. i^zirli artist sei-ms to have rc-produced those known to his 
prcde(’essors, and the depi< ting of new scenes was comparatively rare, 
althougli as time w'eni on, morir and more were introduc(‘d, and the late 
Alss. contain sometimes t\sace as man)' scctu's as the- early jxiper manu- 
scripts. The compositions were a.lso .slandardisc'd and the) app('ar with 
only slight individual variations in dilfen-nt Mss. 

The ‘‘second illustrated series'’ (size of the folio of the 

‘‘Bala Gopala Stuti” runs to 05 folia (with a gap of 8 folia, the last folio 
l>eing marked 05) with the text of verses going beyond 550 in number ; 
but it has no colophon : This scries, since acquired by the Baroda 
Museum^ was remarked by me in 1 933 when the Mss. was exhibited before 
the 7th session of the All India Oriental Conference, Fine Arts Section, 
and a bare account of it was published in the Prorf-edings, without any 
illustrations (see Plates VI, VII, VUI). 

Vide: “St)’Iisfic xarirtJc.s of Early Indian Miniatnn' Painting About 

1400 A. D.d’ by Prof. W. N. Brown, J. I. S! O. A., 1037. 

1’’ All illustrations from the Second Scries arc reproduced through the courtesy of 
Dr. H. Goet7, Curator, Baroda Museum and Art Gallery, 
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The fineness of the outline and the technical skill displayed in these 
miniatures surpass the miniatures of the^Vasanta-Vilasa” scroll, and they 
have very much in common with the ‘‘first scries” of the ‘‘Bala gopala 
stuti.” It may be, that this and the other set of miniatures might have 
been painted by the sclf-sarne artists or they may be copies from an equal- 
ly fine original pr(‘pared in the enthusiasm that spread in the train of 
the use ol‘ paper, wliieh supplanted palm-leaf (St‘e illustration. Plate 
I If. Govardhanadharana.) 

A very vigorous sketch of four-armed Visnu as in Xh^ '^^Balakrsna- 
kridd-kdvya" with in the‘'i)re7;««/?<3/mv^”Mss.\vhere he is shown 

to have killed Madhii and Kaital>ha. In this miniature, (Plate XV^II) 
two hands of Visnu are shown in momentous action and the heads of the 
demons, severed from the body art' seen on either side of his lap. At 
the left hand top corner is shown the conventional sky or the clouds, 
which motif was later on adopted by the Rajput painters. Jin' fat ial 
appearance, the diaptny, ornaments etc. of Visnu and the two demons 
art' in the conventional Gujarati type t)!' painting. 

The “third serlt*s” (size of tht' folio 9" ■ 4 ] ') represents a sub-variety 
of the paper-pf'riod style of miniature-drawing. Thcrt* are atttrmpts 
rtt shading by thicker lines in ilic huniau I’.u'es, clrt'ss, art'hitectural stU- 
tings and even dt'corativt' designs. I'hough full <ii vigour, a ci ndtaus;; 
clings to thest' rendeuings of' the pot't's idtMs in lint' and eoloiu'. As 
contrasted with this stuies, the ])revi()us two stu'its, dis|)la\' a Idghtu- 
tjuality, a more elaboratt* drawing, finer aihl more details. In tin* first 
! wo stu'ies refert ed to al.K)V('. the c()U[ip(iNiiion ol' the paintings are W’orked 
out \\ith the mrjst elaborate ('are atid prolusion of detail. Ptu'sonal 
ornaitients and archittanui al sellings art' ininut(4y finisht'd; and the fine 
lines might have been done with a "‘single-hair” brush. 

In the less elaljorate st'ries of the ’•‘Baia-gopfila stnti” the costume 
dt'signs though rich, tlie elaboratt' vveaving and cmbroidt'ry of tin* tex- 
tiles and the intricacies of (he jewelh'ry and also the foliage of' trees, are 
suggested ratlier than indicated with pia'cision. Tlic lines consist of' very 
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few and sometimes very thick, strokes. I'hc'y have no fiux and arc 
joined angularly a( limes, d'iic e\es are not drawn as a paii' on a ('on( in- 
nal horizontal axis, as is gcneiiilly the case! in the liner variety ; hut 
aie drawn on separate axes at dilVerent levels, si) that liie inside cornet 
of one eye is considcrabl)’ below the level of the other (see Plates IX, X. 

XI, XII). 

The ‘‘fourth series,” which is in a very bad condition and only 11 
stray folia of which have been rescued (size of the folio ■ 1 ' ) is still vci y 
valuable as it helps us to establish the continuity of art-tradiiion in wt'si- 
ern India, where the same technique in ])<iiuling \vith a leu- h/eai varia- 
tions prevailed. Prom the fact that a l(*ndeuc)' towards the profile ot 
the fac(‘ showing only one vyv is evident, it may be assigned to a slightly 
later dal(* than the two s(Hs referred to al)ove, as th<' (l('liiieatioii of poses 
has become stiff and stereotyped lacking in the telling effect of the outline, 
Ho\vevcr, it cannot be later than late lath or early 16ih century as is 
evident from the brick-red background and vestigial red dots in the 
margin. 

The ‘‘fifth series” (size of the folio IP' X 5" ) though obtained m 29 
folia only, with an ecpial number of miniatures is vci y valuable, as the 
same theme has Ikx'ii worked out in a little diflerent and «i dcTivalivf: 
style known as the ‘‘Early Southern Rajastlunii.” Ihis Ms. supplies 
information as to the prolxible extent of tliis “stoti a-iike” work ; the 
extant 65th folio of the manuscript stops short after verse 352, and yet 
the colophon is missing. It is therefore desirable that a comparison of 
the verses copied in the various illustrated Mss. be instituted with similar 
reputed works of Bilvamahgala such as the ‘‘Balak^na stuti”, ‘'Balakr?na 
Kri(^a-Kavya’* and the <*Kr9na-bala carita” in order to collect data to 
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enable us to find out the right name of this loosely connected ‘*stotra*’- 
like work, wherein the colophon-likc name of “Balagopala stuti’’ occurs 
after verse 108 only. The affinity of these texts with that of the '*Krsna 
Karnamrla” is also worth a study. 

The elegance in the delineation of faces, in clear profile with a long 
eye, the costume which for the first time shows the skirts worn by the 
ladies, the long series of bangles with pompoms and such other details, 
lend a special charm to these miniatures ; and yet the artist has not 
thrown off his allegiance to older motifs and a simple colour-scheme 
which h(^ has repeated in his version of the old Vaisnava thenu^ 
(Plate XIII). 

It has been possible to ^ive illustrations from three series, of th(' same » 
\ erse (Plates XIV, XV, XVI) which describes the rambles of Krsna 
with his companions and cows in the shady forest of Viaidavana (mah- 
dath mandam nudali pavanath etc.)'^’ to sIioav by juxtaposition the effect 
of rendering the self-same verse at the liands of different painters at 
different periods. The treatment of trees, the conventional sky-line, 
the sketches of the cow and the poses of ‘"gopas” with the hockey-stick 
arc characteristic. 

The style of the miniature and the calligraphy, which invariably 
makes use pr^thamdtui\' in thescMss. (being n^duced to the minimum 
in the '^‘Fiflh scries”) and the presimcc of simple, vestigial red dots on cither 
side of th(.' margin (disappearing completely during the Rajasthani 
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nxUSTRATED MSS. OF B1LVAMANGALA*S BALA-GOPALA-STUTI 


45 



period) mark ihe ii cUisitioii from palnvleaf to paper; they help in assign- 
ing the pi‘o[>able daor of these Mss. It is impassible, howevio’, to arrive 
at th(“ii (r\acl date, <me and <dl Ixdiig incomplete; l)ut, from the appear- 
ance of th(‘ si/e of die jjage itseli v\hieh boKhn s on b'' .] J " on an average 

(tin; >i/e of (in' lolio (j 1 tli- fifdi scri('s being 11" /.a"), the handwriting 
which is not as large a.s In ty})ieal Ibth century or late; loth century Alss. 
(viz. the Idfth s(;ries), the use of brick-red in tlie backgrounds of the paint- 
ings without blue, these Mss. can be assigned roughly to the 15th century. 
1 he “Fifth Series’’ serves as a connecting link between the Gujarati and 
the Early Rajasthani styles of miniature painting. 

From the point ol view by which the sartorial evolution helps in 
fixing the dales of Indian miniatures, these illustrated Mss. of the Gujarati 
school of painting art' specially interesting. Printed textiles evith varie- 
gated d(;signs mostly produced in western India were in vogue, like those 
unearthed at Fostat, in Egypt.’" The costumes depicted in painting 
have reference only to Cjujarat of tlic i2th to the 15th centuries ; and, 
they must, therefore, be ri'garded as typical only of Western India. Men 
wore i caching uplo die ankles with a short scarf thrown across 

the shoulders, leaving the upper half of the body uncovered. This 
dress appears to liavc lx‘cn the typical Hindu male attire for at least the 
past 2000 years. There have been only minor variations in the male 
outfit during all these centuries. 

The headgear usually employed is a kind of peaked cap or^bnukuta’* 
which degenei at(rd later into the hideous cap of the present day. The 

See plates in Tes loilcs Impiirne’bs Dc Fostat Et L'FIindostan' by F, Pfistcr 
(Paris, 193B). 
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turban, seen in Rajasthani miniatures prior to or just contemporary 
with the Mughal period, is a debased form of the then prevalent head- 
gear, probably adopted later with some variation by the Mughal 
courtiers. 

It will be noticed that the male costume differs but little from that 
in vogue during the period of the Ajahta paintings. Important figures 
(such as Avalokitesvara, Gave I Ajanta) wore a ‘‘iimkuta/' the dhoi} 
reached to the knees, and the body above the waist was bare. Men 
vvx'ar the wxiist-cloth (‘‘dhoti”) long or short, and a scarf for the shoulders. 
The ‘'mukukd only has changed becoming less elaborate, till it became a 
mere travesty of a dignified headgear later on. 

While the male costume appears to have remained the same Ibf 
centuries, feminine draperies have been subject to radical changes ot 
fashion. The ‘‘sari” typical of modern Gujarat, was not known to the 
artists of these Pre-Mughal miniatures. The women wore a long, gaily 
coloured scarf, broadest at the ends, coming down from the shoulders 
and hanging loose below the knees. The lower portion of the body 
was wrapped in a diflerent coloured ‘‘dhoti”. 

The skirt, excepting in the “fifth series,” seems to have been unknown 
but it is found in early Rajasthani examples ; its place in later 
examples, is taken by tight drawers (under Muslim influence) 
coming to the knees, and sometimes a little beyond. A tight fitting 
bodice or ‘‘choli”, covering the bust almost down to the waist a little 
above the navel, and covering the arms upto the elbows, w^is in 
vogue. 

pyjama'' appears to have been totally unknown as also the turban 
which came into fashion with the advent of the Mughals half a century 
later, and vvas adopted by Indian aristocracy, Hindu and Miisalman, 
as part of the national costume at least in the courts of Northern India 
and Rajasthana. 

The drawing of Gujarati painting is entirely linear ; accordingly 
the pictorial aspect of some of the prominent art-motifs if illustrated by 
a number of “outline sketches”^- would afford a vivid idea of the lively 



% Vide the thirty sketches copied from these Mss. in original size and reproduced 

here. 
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tuov(‘inerits and i^^rstiurs oi tin* o( dm ticattru'iU of iiccs in srluv 

inaiir silhon(‘{((‘ wdtJi l(‘ar s<‘])ai au K rrprcsrntt'd and dn* icndfn jrjj-^- 

‘>1 laiuhaapn and clunds, dicss^ oinainrnts, i'ui nit ui(‘ and nlliri a(:<a‘SS{)- 
1 irs (\'id(' { lolonr ]>latc‘s). 'riics(‘ tinn^s inak<' thn nilniat iir(‘S interest ijifj 
h<.)di IVoni anstiuMii' as \V(M1 as dn* sori(4()i;i(\d j^nini ol view. 

I’he paiiilings in ihc (dijarati niinlatuics can 1.>{‘ singled out from 
th(;s(* ofotluT kindnal sc'ln^ols tiirongli C(‘rtain pictorial art-motifs : sucli 
as the oc('asi()naI puicdy decorative us(* of flowers to fill the empty 
spaces, the fondness for clouds, th(‘ eoru’cnt ions for tlur irealmcnt ol' natural 
elranents sneli as water, fire, rocks, the costumes with printed desigtis, 
the raised wooden seats and the symmetrical dt^llneation ol' trees bent 
to suit the ('ojnposllion : These art^ prhnts lemarkaide at lirst ^Iglit in the 
(hijarati and tin* Early Rfyasthaiii iniiiiatun^s. 

'Ehe artist uses the line to seize the essence of human and animal 
lorms and loves to render them in many attitudes amd positions. The 
human ligures are not individualistic. ]>ut rrndcred to certain formal 
types. In spite of thr stf'reot ypisation of human linans the Gujarati 
artist makes up ibr su« h dehr i(‘nci<‘S by rhythm where e\’ei y limb is depict- 
ed to show acti(.)nand vigour. d’re<‘S, water, clouds, houses also partake 
of some of llic lormalisrn tliaf lu'lps to siiripiih the coiUtmt of tlie pictuie. 
The forms are tm imitations of nature, tiieii Jiaturalisin is more apparent 
than real, just as persons of lesser importance are c.ist in a sightly smaller 
mould. 

The art-motifs (‘volved ])y the Gujarati painters especially in the 
treatment of natural elements is remarkable. Water is indicated (in 
an ocean or river or lake) by wavy lines crossing at various angles with 
or withbut aquatic animals like the fish and the tortoise. A typical 
motif in Gujarati, Rajasthani and Rajput art is the water with or without 
lotus foreground w'hich constantly reappears in the Nathadwara Series. 

Rocks, hills and mountains are painted as stumpy elevations sharply 
defined by accumulation of jagged-peaks, with trees, shrubs and even 
wild animals. The uneven earth is shown with green verdure. 
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The clouds in the Gujarati painting remain straight or wavy lines, 
a shape in which they appear in some subjects. The narrow strip of 
sky filled with ragged cloud is characteristic of Gujarati and Rajasthani 
works alike, and may be regarded as archaic. The manner of rendering 
the hanging clouds on the horizon in the later Ragini pictures are derived 
from the models of clouds depicted in these Gujarati miniatures of the 
15th century. In landscape subjects, the horizon sometimes reaches 
nearly to the top of the page, leaving only a narrow strip of sky in which 
are depicted heavy storm-clouds. The flowing streams and the hovering 
clouds add to the beauty of the background. 

The foliage of trees in these pictures has been treated as a silhouette. 
Plants are shown in a conventional manner especially the plantain, the 
mango, the stately palm, the ‘^molsiri” and the beautiful pomegranate. 

The main furniture in an ancient Indian house consisted of a few 
bed-steads and raised scats. The swing, which is characteristic of Guja- 
rati homes, hangs from the twigs of the tree in Picture No. G 1 of the 
“ Vasanta-Vilasa”: its artistic richly dr('ssed type in home is met witli 
in the '‘Second Series'* of the* Bala-Gopfila Stuti Mss. where Krsna lies 
at ease. (Vid<^ tlu' outline sket(ii). Tlur swing appears in Ajanta frescoes 
hanging from a wooden frame (Gave II, Ajanta : Irandati : Vidhur 
Pandit Jataka) . 

The other kind of homely furniture illustrated several times in the 
Gujarati miniatures include the triple hangings called '‘toranas,’* curtains 
(‘'Candarava”), the fly- whisk, a small hearth and v\ ater-jugs. The popular 
motif of a water-vase (mahgala-kalasa) with the two conventional eyes, 
perhaps signifying omniscience, is commonly met with in both Jaina and 
non-Jaina manuscripts. 

The most conspicuous peculiarity in the delineation of the human 
form, is the three-quarter profile position in which nose projects beyond 
the outline of the cheek, and the corners, of the eyes are extended. The 
round and oval shaped nimbus around the head oi' persons is a conven- 
tional motif, which suggests nothing special about it, as it is not limittrd 
to divinities and important persons alone. 
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29. Furniture : A Swing 

As a common feature of the toilet of the men and women of mediae- 
val Gujarat, the motif of star-shaped circular earrings is so prominently 
remarkable, both for its shape as well assize. The “mukuta*’ is a common 
feature both with men and women, usually of high position. 

The ‘‘sari*’ covering the head of ladies is unkown in the pre-Mughal 
paintings of pure Gujarati styles ; the ladies are accordingly seen with 
their hair loose, wearing them into a single braid (“veni”) hanging down 
beyond the waist, ending in a black tassel, which may be noticed behind. 
ModernGujarati ladies are resorting to this style of a single “veni” hanging 
loose behind with a silken tassel at its end. Necklace and the ‘‘veni’* 
mark out the feminine figures with a delicate grace. The long and black 
tuft of hair hanging down beyond the waist are visible because the “sari** 
prior to the Mughal rule in Western India never used to cover the head 
as it did in later Rajput and Mughal miniatures, influenced by foreign 
rules of etiquette. 

The beard is generally associated with the conception of a male 
figure : the U-shaped mark on the forehead is indiscrimately used with- 
out any reference to religion. 

TThe world of these miniatures is peopled with an abundant animal 
and bird life. The artist uses the line to seize the essence of their forms 
and loves to render them in many attitudes and positions but above all he 
is interested in showing their kinship to man. 
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Among animals and bird-life that are depicted, cows, monkeys, 
deer, fish, peacocks, parrots, squirrels, the crow and the cuckoo are most 
frequently painted. Cows, the popular accompaniment of cowherd 
Kjrsna, are especially drawn with vigorous movements of limbs. 

Things change but slowly in this country, and it is surprising to see 
from these miniatures what little change there has been in furniture 
fashions and household wares during the space of well-nigh four centuries ! 
Medieval gentry in Gujarat appears to have been peculiarly fond of richly 
coloured, generally blue and red bed-spreads, covering large commo- 
dious beds. 

The characteristic and universal features of Gujarati households 
and the detailed view of life and habits of the people in western India 
in the 15th century can be seen from the furniture illustrated in these Mss. 
such as the “toranas,’* curtains, swings, wooden bed-steads, musical 
instruments, the fly-whisk, the mirror and water-jugs. 

The outstanding features of these miniatures are among other the 
brick-red background, the simple colour scheme, round yet angular 
faces, eyes drawn out to the ears, further eye protruding beyond the facial 
line, eye-brows in simple curves, pointed nose, the large circular ear- 
rings, the floral decorations and a general indifference to elegance, at 
times stressing the pointed directness. 

The cumulative weight of these illustrated Mss. of a non-Jaina 
theme strengthens the existence of a common art-tradition in Western 
India, especially in Gujarat, Rajputana and Western Malwa. The 
three main sources of Vaisnava devotion and philosophy — the “Bhaga- 
vata,” the “Gitagovinda” and the ‘‘Balagopala stuti’’ were illustrated in 
the local style of Western Indian miniatures by the painters for their 
patrons of the wealthy middle class. 



30, Furniture : A Toraija 


This paper is published as a result of researches carried on aa the Springer 
Research Scholar of the Bombay University* 
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Feasting of Gopas : From Balagopala Stuti Mss. Fourth Series illustrating Bhagavata X, 13-11 
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Plate III illustrate?;. Bha^avata Da>arna Skantlha Adh, dl, \ crst= Ki'^na dre<;sed as a danr^r enters the \ rnda forest 
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THE PROBLEM OF KARNABHARA* 

Bv G. K. Bhat, M.A., 

Gujerat College^ Akmedabad 

K ARNABHARA is the shortest of the epic plays written by 
Bhasa. It contains matter which does not run for more than ten 
printed pages of a book. It is a very beautiful piece. It will be 
presumptuous on my part to imagine that the beauty of the play has* 
not been recognised by scholars who have studied it. I do feel, neverthe- 
less, that a proper and a correct aesthetic approach is what is necessary 
in the study of a work of art. Such an approach naturally yields the 
inevitable judgement of value. And what is more important, it some- 
times helps to solve problems that refuse themselves to be treated by the 
so-called scientific method of a cold scholar. 

There are altogether three questions connected with Karnabhara : 

(1) What is the correct interpretation of the title ? 

(2) Does the play end abruptly? or is it complete in itself? 

(3) Is it a tragedy ? 

The questions are obviously inter-connected. And so are their 
answers interlinked. I propose to answer them by subjecting the play 
to an internal analysis. 

Ganapati Sastri, Woolner and Sarup take the title of the play to 
mean “Karna’s task or responsibility” referring to the generalship of 
Karna in the great Kuru war. 

Ganapati Sastri thinks that at least one more act is necessary to 
describe the feats of Karna. Woolner discusses the outline of the 
original story as it occurs in the Mahabharata and says: “Our dramatist 
simplifies the story. Karna sets out with Salya for the fight with Arjuna. 
Three times he tells Salya to drive his car where Arjuna is, and the play 
ends abruptly on that command.”^ 

Pusalkar who holds the opposite opinion, thinks that the play is 
complete in itself and explains the title as : 

i 

Karna felt the Kundala as a burden (Bhara) to his ears (Karna) 
once they were verbally declared as a gift and so long as they were not 
taken away. Karna thus appears in the most favourable light in his 
selfless generosity and magnanimity. This is the object of the play, 
says Pusalkar; and as it is fulfilled, the play is complete in itself... ‘Tt 


Paper written for the All India Oriental Conference, Nagpur, 1946. 
1 Trivandrum Pla^s, Woolner and Sarup, Volume II, p. 32. 
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ioes not mean Karna’s task and therefore, there is no necessity of descri- 
bing Karna’s deeds or showing his death . . . ‘The burden of (Karna’s) 
5 ars’ is the only correct interpretation... Bhasa has shown similar subtlety 
ot meaning in naming one of his plays as Pratima . . . 

The alternative title ^‘Kavachahka Nataka” supplied by another 
Mss. supports, according to Pusalar, his interpretation of the title. 
The word ‘‘Ahka” very probably means “Utspstikahka,” though of course, 
“Bhasa’s works do not conform in every minute detail to the definitions 
given in our extant texts on dramaturgy”. This data signifies that the 
play is a onc-Act and complete in itself.* 

Though Pusalkar’s view about the play being a one-Act is correct, 
J am not quite sure of his interpretation of the title and of the subject 
of the play that he has deduced or assumed. To say that “The play 
was written for didactic purpose, possibly to impress on the minds of 
the princes the importance of generosity is clearly to misunderstand 
or ignore the supreme object of literary writing. It is true that works 
are written for didactic purposes; but not works which are professedly 
iterary. Whatever “Upadesa” there is in such works is imparted 
always in a suggestive and almost imperceptible way, in the manner of 
a loving wife, as Mamma ta would say. “Sadyah paranirvrti” or sheer 
aesthetic joy remains always the primary aim of literature. It will, 
;.hcreforc, be necesssary to change the entire standpoint and collect the 
essential data from the material that Bhasa himself has furnished us. 

The whole problem is obviously connected with the theme that Bhasa 
has chosen for this play and the dramatic treatment he has given to it. 

The story of Karna is related in two different parts of the Maha- 
bharata: (1) MBh., Bk. 3, sections 300-310, which are called “Kundala- 
hararia-parvan’^ describe vSurya’s warning to Karna in a dream against 
the trickery of Indra. Karna refuses to profit by the warning. Surya 
then begs him to demand a magic lance in return for the gifts of the 
Kavacha and Kundala. Karna accepts to do so. It was this very 
lance which Karna further used to kill Ghatotkaca. (2) MBh. Bk., 7, 
which is called ‘‘Karna-parvan” describes the end of Karna. Karna 
takes over the chief command of the Kuru army and undertakes to 
fight Arjuna. But Salya, his charioteer, is extremely unsympathetic. 
By using his gab freely, by pointing out evil omens, and by picking up 
a quarrel, v^alya does his best to dishearten Karna. Karna fights 
icvertheless. He kills five of the Pafichalas, disarms and humiliates 
Yudhisthira, till he is engaged in a duel with Arjuna who finally shoots 
his head off.* 

This original story Bhasa has not only ‘^simplified’* but subjected 
lo a striking transformation. 

The actual changes are as follows : — 

(1) The incident of Indra receiving the armour from Karrta 
occurs earlier in the original story, when the Pandavas were 
in forest and not on the battle-field as Bhasa has depicted. 


2 See Pusalkar, Bhdsa--^A Study: pp. 188-191. 

8 /W.,p. 191. 

* Set Tmandrum Plqys^ Woolner and Sarup, p. 31, Intr, 
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(2) The epic story mentions Surya appearing in Karna’s dream 
and giving him a warning against Indra’s trick. Bhasa 
omits the dream. 

(3) According to the orginal, Karna demands the magic lance 
from Indra at the bidding of Surya. Bhasa ’s Karna doe: 
nothing of the kind. 

(4) Bhasa 's Salya too presents altogether a different picture. He 
does not abuse, dishearten or quarrel with Karna. He is 
nothing if not completely sympathetic to Karna. 

(5) The appearance of Indra in the guise of a Brahmana is support- 
ed by the epic. But the idea of making him talk in Prakrit, 
and talk in the way he does, is Bhasa’s own. 

Besides, Bhasa has added a few details that arc altogether original 
and of his own invention : — 

1. Karna enters on the very opening of the play with a mind 

terribly oppressed with gloom. And this mood never changes 
till the play ends. 

2. Karna narrates the tale of Parasurama’s curse. 

3. After the gift of Kavaca-Kundala, Bhasa makes Indra send 

a Deva-Duta who bestows a missile on Karna. 

Now, what is the significance of these changes and innovations ? 
What is their value for dramatic construction and design ? And what 
light do they shed on the purposes and motive of Bhasa’s composition ? 

Bearing in mind the two separate parts where the story of Karna 
occurs in the epic and looking to Bhasa’s dramatisation, it becomes at 
once clear that Bhasa has based this play mainly on the Kundala- 
harana theme. The actual fights that Karna wages and his final duel 
with Arjuna in which he loses his head are not at all countenanced by Bhasa. 
The play opens on the scene of battle ground. Karna is already in his 
car and ready to fight. He is asking his charioteer, Salya, to be driven 
to the place where Arjuna is. As the chariot is apparently wending its 
way, Karna is thrown into a depressing gloom. He becomes reminiscent 
and narrates the story of the curse hanging on his missiles. But he 
braces himself up and proceeds to his destination. Just then he is inter- 
rupted by a Brahmana who demands the gift of Kavaca-Kundala 
from him. This episode occupies the better part of the play. And as 
Karna satisfies the Brahmana and once more gives the order to be driven 
forward, the curtain comes down. This is the picture that Bhasa has 
painted. If wc carefully remember this, two important results seem to 
follow immediately : — 

(A) In the first place, it is obvious that Bhasa is not interested in 
depicting the whole life of Karna with all its material events and in- 
cidents. He is rather concerned with the single idea of focussing the 
personality of Karha on the stage. For this purpose he has selected 
certain relevant details in Karna’s life which he weaves in the theme 
with varying technique. Bhasa concentrates mainly on a psychological 
picture of Karna. The Kundala-harana episode provides, Bhasa thinks, 
the keynote to Karna’s character. It is, therefore, openly and elabo- 
rately dramatised. The ominous curse on Karna’s missiles is introduced 
by a gloomy, reminiscent narration. And the end of Karna’s life at 
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the hands of Arjuna, is clearly foreshadowed by mighty unmistakable 
suggestions. Thus, for the purpose of this playlet, Bhasa has fused the 
Kundala-harana parvan and the Karna-parvan together. Or rather, 
it will be more correct to say that Bhasa has taken away the Kundala- 
harana episode from its original background and transplanted it on the 
background of the Karna-parvan with its tragic implications of hghts 
and death. This at once projects to a sharp point Karna’s flair for 
selfless generosity-^-the central trait of Karna’s character, and a tragic 
trait also as I will shortly show. And the dense scene of the battle-field 
provides the striking and tragic background to this picture making it 
all the more touching. This, indeed, is the theme of Karnabhara. 

(B) Secondly it is this theme that gives the play its unity making 
tit a self-sufficient piece. The failure to realise this point has misled all 
critics. Those who have looked into this play for the dramatisation of 
the epic story and for the physical incidental details of Karna’s life have 
really looked in vain. This is true of all the short plays based on the 
Mahabharata. Those who have read them will know that it is never 
Bhasa’s habit to turn the original story into a tame dialogue-pattern. 
Nor is he satisfied with accepting the general structure and inti'oducing 
a few occasional changes. He freely invents and sometimes as in the 
case of Data-Ghatotkaca, invents the entire material for a short play. 
Bhasa’s general method is to pick up a single episode from the epic story 
and turn it into a piece that has its unity and completeness. All the 
Mahabharata plays bear an aspect at once different from the two 
Ramayana plays. Bhasa’s selection of a theme and its treatmeift, 
therefore, leave no doubt as to the nature of these short plays. TJicy 
are complete. 

The transplanting of the Kundala-harana episode on the battle- 
ground besides lending the play its structural unity sta ves a dramatic 
purpose as well. As it comes here it helps to focus the central idea 
of' impending doom that awaits Karna. To realise this the character- 
isation of Bhasa must be properly understood. 

Bhasa’s Karna is utterly selfless. He does not ask for any return 
gift from Indra. And when Indra sends his Angel to present the gift 
of an invincible missile Karna straightway refuses to accept it. He 
is finally forced to take it simply because the words of a Brahmana can- 
not be transgressed®. Bhasa’s picture therefore is of a personality that 
is far nobler in its limitless magnanimity of heart. Winterncitz 
thinks that, “The Karna of Mahabharata is a far more interesting figure 
than that of our one- Act play.”® I do not know how. But I do feel 
that Woolner is right when he says that, “This Karna is throughout 
more saintly than the epic Karna”. ^ This change that Bhasa has made 
in the conception of Karna’s character is very important. Karna 
impresses us to a degree. The feeling of sympathy for him is unalloyed 
and complete. And unquestionable sympathy is, indeed, the pre- 
requisite in the making of a character that is meant to move us to the 

5 Read : ^01 : ^ f 

\ 

6 Winterncitz, BRRI, 6, p. 7. Quoted by Pusalkar, p. 191, 

1 Trivandrum Plays ^ Vol. 11, p. 32. 
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depths of heart. But we must go deeper still into the mind of Karna 
to understand the purpose of Bhasa’s presentation. 

Looking to the structure of this playlet it Ixxomes indubitably 
clear that the aim of Bliasa is to present a psychological picture as he 
did in his Svapnavasavadattam. Bhasa has spread over this canvas the 
personality of Karna caught in the grip of an inward struggle. 

The limitless generosity of Karna is the central f^ict and the strongest 
point of his character. But it is also his weakest point. He was easily 
taken in by Kunti’s pleadings. And he allowed himself to be openly 
robbed by Indra. In discarding the original hint of bargaining, in 
emphasising and accentuating the mental restlessness of Karna and in 
thus traiisibrming his character, Bhasa, I believe, has thrown into pro- 
minence this very weakness of Karna’s character. Karna has a flaii> 
for sheer scliiess gilts — a sadistic trait from the point of view of modern 
psychology. And this interpretation is, indeed, borne out by the fact 
that Karna is tickled by his own triumph over the beggar. ® 

Bhasa realised artistically that Karna was a great tragic figure. 
The source of the tragedy, of course, was Karna’s own flair for giving 
away gifts. Within limits it was a virtue of an exceedingly high order. 
But Karna possessed this trait and practised it to a fault. And, there- 
fore, like Yudhisthira’s irrepressible desire for dice it was bound to bring 
about, one day or the other, his own downfall. This is not a construction 
that I have imposed on the play. It becomes apparent when one reads 
Lhasa’s text. It is a matter of common knowledge that persons of the 
type of Karna are unable to realise the weaker, harmful aspect of such 
a trait in them. In cooler moments they may ])(‘]']iaps be able 
to realise the harm that they are likely to bring to themselves. But in 
the heat of the practice or exercise of the trait all such balanced judg- 
ment melts away. Did not Yudhisthira know that gambling was a 
vice ? Yet, when called upon to play he could not refuse. And then, 
as the heat of the game mounted up to his head, he loU all sense of pro- 
portion and pawned away one thing after another, including himself 
and his wife. This example, deliberately chosen from the same 
epic source is quite telling in its appropriateness. And it also clearly 
brings home to us that if we start looking at Karna’s generosity from 
this fresh angle, the generosity reveals the hidden S(;ed of Karna’s own 
self-destruction. Karna practised his virtue to the point of effectual 
self-effacement^ nay, self-immolation. When Indra asked for Kavaca- 
kundala, he was asking for Karna’s life. But Karna gave it. This 
unparalleled act might take Karna to Heaven, but it also brought him 
death. The genius of Bhasa, in my opinion, lies in putting a straight 
finger on this aspect of Karna’s generosity which affords the real artistic 
material for depicting a human tragedy. 

It is remarkable to note that Bhasa has expended much labour and 
skill on elaborately constructing the Kundala-harana episode. He has set 
the donor and the beggar opposite one another in their distinct individual 
traits. The beggar wants ‘‘mighty alms” (Mahattaram bhiksam) but he 
does not make a specific demand. The incorrigible donor goes on offer- 
ing one thing after another. Bhasa lengthens the dialogue and prolongs 
the climax. Karna stakes one thing after another, gradually increasing 
his offer to satisfy the Br^mana. And as the Brahmana continues to 

8 To tine remonstrating ^alya, he says : ;* 
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refuse, Karna’s blood goes on rising to his temples making him so com- 
pletely dizzy that he finally parts with his invincible armour and ear- 
rings ! Karna is prompted by the single, supreme motive of satisfying 
the demand of the beggar. So great is his own regard for his ability 
and reputation that nothing stops him in increasing the offers successively 
made. It is suicide. But Karna would not realise it. Why, even 
when the whole episode is over and Salya reminds him that he has been 
cruelly cheated, Karna refuses to accept his defeat : “No, I have duped 
Indra” — says he, so enveloped he is in the warmth of his own victory 
over the insatiable beggar. A nobler utterance could not be imagined. 
But it also lays bare the fountain of self-wrought tragedy! If this is not 
the meaning and the purpose of the dialogue that Bhasa luis created 
here, I should like to know why Bhasa wrote those words. The truth 
i? that Bhasa saw the tragic potentiality of Karna ’s character and set 
himself the task of putting it dramatically. For his artistic purposes 
it was sufficient to project and emphasise the central tragic trait in Karna. 
And this he did in the central scene of the meeting ])etween Karna and 
the disguised Indra. lliis scene leaves no doubt in our minds that 
Karna’s generosity has ]3rought his inevitable doom on his head, as it 
was sure to do some day. The psychological death of Karna is clear 
in our view after this episode. What artistic need is there, then, to 
show his physical death ? 

Obviously, Bhasa is working here through artistic suggestions. 
Bhasa’ s design seems to be to paint the inevitable tragedy of Karna’s 
character on a background that is strikingly suggest iv'e. Now', this 
background is made up of the following things : 

(a) The Picture of Karnd's Own Alenta! Gloom : 

Tile soldier who enters after tlie Prologue has noticed that as Karna 
steps out of his camp his heart is full of misery. Tliis is rather strange, 
because a warrior of undoubted lu^roism like Karna ought to look enthu- 
siastically forward to tlie prospect of batthc^ Kai na himself confcss(‘S 
to “The black misery” falling on his mind at the crucial houi of fighting 
The love for Pandavas, his youngc'r brothers, returns to him and he 
remembers the promise he has given to his mother, Kunti.^^ 

The epic original mentions Karria’s dream and the w'arning of 
Surya. The dream, present(‘d by simjih* narration, could have fitted 
here as suggestive of Karna’s unhinged mind. Bhasa, luis used it in 
Balacharitam to reveal a similar jisychological (oiidition of Kaiiisa. 
But Bhasa appears to use a varying tt^chnicpie. And I should suppose 
that the fact that Bhasa does not utilise the evil omens supplied ])y the 
original story but, instead, creates the sense of premonition out of Kama’s 
own mental dejection, is very significant. It is not only more artistic 

» Read : ^ : I gq f| 
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because it is more realistic as contrasted with the supernatural sugges- 
tions of the epic, but it is manifestly indicative of the fact that Bhasa is 
concentrating on the psychological aspect of Karna’s character. And this, 
once more, supports my reading psychological meaning into the play. 

(b) Kama's Narration of the Acquisition of Missiles and the Curse Hanging 
on Them : 

This is Bhasa’s superb innovation. That Karna should remember 
the curse at this nick of the moment, is indeed, revealing in its tragic 
implication. It deepens Karna’s mental gloom and accentuates the 
sense of tragedy that pervades the play. 

The narration brings to light several points : There is a testimony to 
Karna’s martial endurance and to his touching devotion to his preceptor 
in the fact that he remained unmoved, in spite of the worm boring a 
hole into his thigh, lest the preceptor gone to sleep on his lap, should 
wake up. It also indicates Karna’s worthy ambition to learn and acquire 
the highest skill in the use of weapons. There is perhaps a reflection 
on the iniquities that Karna had silently to suffer because of his low 
social status. There is no reason otherwise why Karna should conceal 
his origin before his preceptor and tell him a lie. The narration, there- 
fore, creates an amount of sympathy for Karna. But there is also a 
strong under-current of pathos in the whole thing that cannot be missed. 
The way poor Karna had to pose for the acquisition of the missiles is 
pathetic in itself. And the pathos comes to a head when Karna winds up 
the narration with the statement of the curse. Karna’s mind is unhinged. 
With a pathetic courage he proceeds to examine his missiles. But alas, 
all power is gone away from them ! His conch-shell and drum have 
become silent. His horses hopelessly falter. And his elephants betoken 
retreat.^* Karna loses all hope. He realises that now he is past pro- 
tection ! Yet he musters up his valour. He cheers up Salya who is heart- 
stricken by the coming doom of Karna. Karna sets for himself the 
inevitable reward of a w^arrior, either heaven or glory, and hopes that 
his sterling steeds will see him safely through the battled® 

There is something very touching in this desperate courage of 
Karna. And there is something pathetically noble in the calm, resigned 
way he proceeds to meet his doom. Here is Karna’s end completely 
foreshadowed. The narration could be compared to the prophecy of 
the “walking wood” in Shakespeare’s Macbeth. The suggestion is un- 
mistakable. And the main scene is still to come where Karna parts 
away with his Kavaca-Kunclala, and thereby parts away with his 
life ! Is the play abrupt ? 

1" Read : : t 

TOl V. 11. 

>3 cf. Salya’s sentiment, cT^IVRrll' after v. 10 ; and 
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feMERGENT EVOLUTION AND SAMKHYA PHILOSOPHY 

(c) The Sympathy of §alya : 

I have already remarked that it is of utmost importance to create 
and stir profound sympathy for the personality that is centrally presented. 
If there is no sympathy felt for a character his doom leaves one cold 
and at best the feeling is that he has been served right. One of the 
essential requisites for a tragedy, therefore, is the unmistakable sense 
of sympathy for the character whose doom is presented. That is why 
Bhasa carefully wiped out the element of dream and Surya’s request 
for the demand of a counter gift, and put Karna on a dizzy height of self- 
effacing generosity. And the companionship of the sympathetic Salya 
also comes in accordingly and serves the same artistic purpose. It 
eschews the discordant note that in the epic original mars Karna’s charac- 
ter. The abuses and quarrel that the epic Salya heaps on Karpa de- 
fmitely shock the foundation of our sympathy; for one wonders whether 
there is not something really wrong about Karna. And so, in Bhasa’s 
play, the sympathy of Salya becomes harmonious with the pathos that the 
play is full of. 

(d) The Remorse of Indra : 

The picture of the disguised Indra similarly strikes me as full of 
peculiar signilicance. I believe that Bhasa has created a neat little 
character in this Brahmana with his peculiar mannerisms, his greed 
and his irrepressible craving for those things only which are likely to 
be useful to him. The Brahmana’s continuous refusals to accept the 
successive gifts of cows,^® horses,^’ elephants,^* gold,^® the kingdom 
of earth,*® the fruit of Agnistoma sacrifice,*^— are quite characteristic of 
the incorrigible nature of a Brahmana, characteristic of his insatiable 
desire and of the heartless selfishness. This depravity of the Brah- 
mana-svabhclva is so strikingly put up in contrast to the boundless nobility 
of Karna and his incurable desire to satisfy a beggar. 

Incidentally, the scene makes us angry with the Brahmana; it 
evokes profound pity for Karna; and it also brings forth a sorry laugh 
as we realise the absurdity and ridiculousness of the whole situation. 
Bhasa, I think, has humanised the incident. And in so doing, he has 
achieved another dramatic effect of first order; a sort of light colour to 
the grim pathos of the play. And this by contrast, makes the picture 
more dense, 

I should like to believe that in inventing the Deva-Duta, Bhasa has 
added a further human touch to the gift-incident making it more 
realistic and more moving. It will be realised that, on Bhasa’s showing, 
Karna’s gift of armour and earrings has become the symbol of a donor’s 
triumph over the insatiable and incorrigible beggar. Indra is humiliated 
and ashamed of himself. For, just as Bhasa’ s Karna is diflerent from 
his prototype of a bargaining donor, even so is his Indra different from 
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the heartless ruffian that we meet in the epic. Any beggar would have 
been ashamed of himself for taking such a mean and cruel advantage 
of a magnificent heart of gold. Bhasa’s Indra is naturally filled with 
remorse. But, in fact, he is not a beggar. He has allowed himself to 
do that shameful act to oblige the Pandavas in whom he is interested. 
This partisan-interest together with the genuine repentance makes 
Indra so real and human. It is equally important to remember that 
the idea of the counter gift is born out of this remorse.** Bhasa has thus 
changed the motif of the counter-gift! And in so doing, he has achieved 
a number of dramatic purposes: The change ennobles the character of 
Karna. It adds to the conception of Indra’s character a real, human 
and psychological element. And the sympathy of Indra that is un- 
mistakable in his repentance brings a further harmonious touch in the 
tragic design and deepens the sense of Karna’s real tragedy. 

(e) The Repetition of Kama\<: Command to Halya 

Woolner writes, ‘Three times he (Karna) tells Salya to drive his 
car where Arjuna is, and the play ends abruptly on that command.”** 
It is really surprising that the suggestive richness of the sentence should 
have been so completely missed. It appears that the critics have looked 
into the play with their minds entirely pre-possessed by the Maha- 
bharata story, which they held as the norm of their expectations ! And 
having done so, they did not imagine that the dramatist could not only 
change the borrowed story, but could so metamorphose it as to put new 
blood and spirit into it. Bhasa has repeated this sentence three times in 
this shortest play. The repetition is obviously deliberate and it speaks 
of Bhasa’s masterly possession of the dramatic sense. Karna, we know, 
meets his death at the hands of Arjuna. And so the command at once 
becomes the symbol of Karna’s doom. As the play opens, we hear Karna 
telling Salya to drive his chariot where Arjuna is: We immediately 
realise that Karna is on his journey to meet death! The command comes 
a second time when Karna has tested the futility of his weapons and has 
forsaken all hope for himself. And finally the play closes with the same 
command. The repetition of the sentence at these very critical junctures 
in the play makes the symbol so easily transparent. The play ends with 
an unmistakable suggestion that Karna has finally closed his account. 

Thus, I am finally convinced that in Karnabhara Bhasa is out not 
to reproduce or dramatise the epic story. He is creating here the 
personality of Karna and his method is the method of psychological 
analysis. With the sure instinct of a dramatist, Bhasa realised that the 
central ti ait of Karna’s character was his flair for generosity, which 
was bound to bring his downfall some day. Bhasa starts, therefore, 
to create the inevitable doom of Karna through his character-portrayal. 
The main vehicle for this creation is, of course, the mental working of 
Karna himself. From the opening of the play we notice that Karna’s 
mind is weighed down with dismal premonition. Everything that 
happens now on — the memory of the curse and the realisation of the 
futility of the missiles — increases the pressure on Karna’s mind, though 
he tries to fight heroically against his falling spirit. But then comes 
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the parting with the Kavaca-kundala. And in spite of his pleased 
smile, Karna, now knows full well that though he has won the battle 
against Indra, he has lost his battle with life ! It is so plain, therefore, 
that the ^‘Bhara” in the title means, “the burden; not the physical, but 
X\i^ psychological burden ^^^* — the sense of inevitable doom that weighs on the 
mind of Karna, and which is worked up through a number of details. 

This is Bhasa’s dramatic purpose: to present the impending doom 
of Karna which flows unmistakably from the central trait of his character. 
It is this theme that gives the play not only its structural unity, but 
completeness as well. With the picture of Karna’s mental gloom, 
with the narration of the curse and the futility of the missiles Karna’s 
^nd is clearly foreshadowed. The symbol of the fateful command, 
sown at three crucial junctures in the play, turns it, moreover, into a 
picture of Karna’s journey from his camp to his sure death. And the 
main episode of the Kavaca-kundala-harana leaves no doubt 
that a great personality has now come to an end. Consistent with his 
psychological approach, Bhasa has left the psychological death of Karna 
full in our vie\v. I'hat is why the play ends as it does. To show Karna 
physically sinking down under the volley of Arjuna’s arrows would be, 
not only wantonly needless, but artistically gross and vulgar. 

Karna bhara is, thus, a tragedy also. Already, Woolner has noted 
that, “This one- Act play has a tragic note...” “It might also be called 
“Kaina’s tragedy” or ‘diow Karna drove to his death,” for that seems 
to be what is meant. And Ramachandra Rao has elaborately 
argued the case.*’ He has shown on the strength of authentic quotations 
that it is not essential for tragedy to show the physical death on the 
stage. I have endeavoured to put the case of Karnabhara on a different, 
and, I hope, surer, basis. Karnabhara is a tragedy of character. Bhasa 
has shown us that all the material for Karna’s tragedy is inherent in 
Karna’s character. This is exactly what happens in the tragedies of 
Shakespeare. The ambition of Macbeth, the jealousy of Othello and 
the fatal hesitation of Hamlet are the respective causes of their undoing. 
Other factors, supplied by human errors and untoward fate, help to bring 
the inevitable doom crashing on the hero’s head. Of course, Karna- 
bhara is not a full-fledged drama. It is a dramatic episode, a short 
one-Act play. But this surely cannot go against it being a tragedy.** 
To deny this character to Karnabhara one must be either incurably 
prejudiced or ignorant of the fundamentals of tragedy. 

*8 Bha^a has used the word “bhara** in this sense of “mental burden or pressure” 
in his svapna. 

cf. (eifciT»mq;) arfr fa: 

m ^ srooifiia g vtn: i 

ii i. is. 

And again, 

I V. 4. 61. 

It will appear that even in the meaning ‘task' or ‘responsibility’ the word ‘bhara’ 
does connote the shade of ‘mental pressure.’ 

Trivandrum Plays, Woolner and Sarup, Vol. II, p. 31. 

S. Ramachandra Rao, Tragedies in Sanskrit, in the Proceedings of the 8th All- 
India Oriental Conference, Mysore. 

*8 Pusalkar, among others, writes, “But the Karna is not a tragedy. The notion 
il due to the misinterpretation of the title.” J^hasa — A Study, p, 191, 
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[Continued iroin p, 118 of Vol. XV, Part 2 (Arts No, 21)] 

CHAPTER \'l 

The Vows of the Clergy and the Laity 

[Five 77iahdvrafds and aniwratas, abstention from food and diink at 
night, iamaskdya, implications of the great vows, means of stabilizing the 
vow — the five bhdvcnids of ahimsd^ condition of the himaka and his penaliza- 
tion, four hhdvands such as maitrl, etc., samvega and rairdgya^ five samifis, 
bhangas of the first anuvratay types of the SrdvakaSy five atiedras of the first 
anuvratay and the dilTercnces in the aJiiihsa of the clergy and that of the 
laity, ahimsd in conformity with the life of the Jaina laity.] 

Five Mahdvralas and Anuvratas — Liberation is the goal of the JaimSy 
and this can be achieved by them by undertaking and sincerely observ- 
ing the five vows on renouncing the world. These vows are common 
to those meant for the laity ; but, in the case of the latter they are neithei 
so very comprehensive nor rigid as in the case of the clergy. Thus 
vows are of two types : (i) great and (ii) small. The five great vows 
known as mahdvratas along with that of abstinence from taking food at 
night and meant for Jaina monks and nuns, are clearly indicated in 
Dasaveydliya (iv) as under : — 

^ Mm 

1 fJr qRi^qiqi^ 'kmM inn 
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I g«Rpqr3TT VRT I 
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Mim \\\ (g^ v) 
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I fffnrarr 1 JtfSj % 

f^5f Higg ^F ^r, ^%’h qI^stf >^S5if| Jtiffi 

JTfjj 3T^ ff gji35TPirfJr qn%^r(%, »??% I ms^tr 

5^f|^F ^ ?F5f(3?r ?r|qr^f %<iroi vn (g^r ^) 

3Tfr^>: ^7'fr l n^sqfq qfiHifrsTr »t% qrt*nf q^f.J3ii%, 

g 3Tcq gr ^r qf^iH^ q^Rnu^^f iiqsqr$ qf^^^ri qRitlo^Ff^sTF 

q'^3qf qi^F^'J|;%sr'=f ^qoj3trf5i3rf qrifl^ifJT, q^^ »T?>f ! 

3qi?aTr fq Qsqi^F qf^jq^rafr qiq®i Hii (gfi ->) 

ariiqi ^ ! qtT ^iiiqiqoTmj q^qoi geq »j;a ! 7:i?«iq'n q^^^ilJr, 

^ argiiT qi qi'ii qt ’sfi^jt qr gr5»T qi qq flq ui ^iraF %qs5Fri ?i? gwr- 

iqsTF IF? 3T% q gqgqF^' ..^Fe^Frq i ^ 1 qt^ qqfl^i fir 

FflsqF^qF iFi^FqiFiari q^irq \\\ (s?i i)” 

'fhese sulfas ‘5-M can l)e rendered into English as imdei : - 

(I) The first great ^o\v, revered sir, is abstinence from destruction 
of life — injury to living beings, f renoiinc<', revered sir, all injury to 
living beings subtle or gross, trasa or sthavaja. I shall not myself injure 
living beings, nor cause oth<*rs to injure living ])eiugs nor permit — con- 
sent — approve of others injuring living beings. So long as I live, I shall 
not do this threefold act by mind, speech and body, nor cause aixothcr to do 
it nor consent to another doing it. I retrace, revered sir, from this (sinful) 
path. I censure it, with myself as the only witness, I censure it in 
the presence of others (preceptor and the like) and I very much give up 
(this condition of) my soul.^'^ I have taken up, revered sir, ihe first 
great vow. It is fall) abstinence from all injuries to living beings, 

(II) Now the next, the second great vow, reveacd sir, is abstinence 
from false speech. I renounce, revered sir, all false speech which may be 
(arising) from anger, greed, fear or mirth. I myself will not tell a lie 
nor cause otliers to tell a lie nor consent to others telling a lie. So long as 

I live my soul. 1 have taken up, i cvcrcd sir, the second great 

vow. It is abstinence from all false speech. 

(ill) Now the next, the third great vow, revered sir, is abstinence 
li orn taking what is not given, I renounce in entirety, revered sir, whether 
in a village or in a city or a forest, taking what is not given, whether it 
is little or mucli, small or big, living or non-living. I shall not rnyscif 
certainly take what is not given nor cause others to take what is not 

given nor consent to others taking what is not given. So long as 

my soul. I have taken up, revered sir, the third great vow. It is all 
abstinence from taking what is not given. 

Gh the folio ‘ 111 l:n - 'jccari:::>; hi Horiblijira ouri t cl^iu. (p. 144 j; oa 

‘■‘sfqq?FJTr#l%»BTF?^^'J?i|7iqt 6Tff%c|TR *rqfd ! rqtF%q5l. 

I qqr 'fqfqrfSt q^rfir’ i sT^ifflqFF^qfr f^?5tF q^qF%^ qsf 
gg'-fl^qq i ‘arcqiqjj.'sr^qqa^qrFt'^Wi^qq.i if% fqiqqFql F'^lqF^ 

qF R 51 S?: 3«3s?F '^^Fq: ^^FqFF% 5i3nfit I ?r<T«? fqf^q qi ^ ^qrrfq 
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(IV) Now the next, the fourth great vow, revered sir, is abstinence 
from sexual intercourse. I renounce, revered sir, all sexual inter- 
course whether it pertains to celestial beings, human beings or animals. 
I shall not myself certainly resort to sexual intercourse nor cause others 
to resort to sexual intercourse nor consent to others resorting to sexual 

intercourse. So long as my soul. I have taken up, revered sir, 

the fourth great vow. It is entire abstinence from sexual intercourse. 


(V) Now the next, the fifth great vow, revered sir, is abstinence 
from possession. I renounce, revered sir, entire possession whether 
it is little or much, small or great, living or non-living. I shall not 
myself certainly accept any possession nor cause others to accept any 
possession nor consent to others accepting any possession. So long as 
I live. ...... .the soul. I have taken up, revered sir, the fifth grea*t 

vow. It is entire abstinence from possession. 


(VI) Now the next, the sixth vow, revered sir, is abstention from 
taking food at night. I renounce, revered sir, all food at night whether 
pdnaP^^ khadima^^ or svadima^’^. I myself would not take food at 
night nor cause othcr.s to take food at night nor consent to others taking 

food at night. So long as the soul. I have taken up, revered 

sir, the sixth vow. It is abstention from all eating at night. 

Haribhadra in his com. (p. I50a) on Dasaveydliya (IV, 9) says that 
this rdtribhojana is mentioned after mahdvratas to point out that it is mula^ 
gum so far as the rju-jada (straightforward and full) and vakra-jada (cun- 
ning and dull) persons of the iirihas of the first and the last Tirthankaras 
are concerned but it is uttaraguna in the case the rju and prdjiia (intelli- 
gent) purusas of the tirihas of the intervening Tirthankaras (i.c. 2-23).^* 

The ^^ixth vow is a corollary of the first great vow^ In a way it is 
included in it ; for, in taking meals at night there is every possibility 
of killing insects, etc., as they cannot be seen for want of proper light, 
and even if there is light, to ignite a lamp or to have it, is himsd. Further, 
ordinarily, this artificial light is not so very healthy and pervasive as 
the light of the Sun. So in a place where both arc available the latter 
should be preferred to the former. 


*55 In lo^^asdstra JI, 79) it is .said that onebln>ul(J give up sexual intercourse as in tins 
act. very very subtle living beings wliich arc born in a (uterus) get afflicted and killed. 
F ronn its com. (p. 121b) we learn that these living beings are sammurcchima and are im'isibic 
to the physical e)'c. Tliey get crushed by the male organ, and they die in the way 
cotton perishes when a heated particle of iron enters a ndlikd (tulx?) hat ing toUon inside 
it. That living beings are produced in ci yoni is corroborated by the following verse quoted 
from Vatsyayana’s Kdmasutrn :• — 

f JT«i: | 

This verse is incorporated in Togaidstra as II, 80. 

G4 — 07 These are lour types ofO^od. For their explanation sceCh.VII, (p. 87). 

Cf. the following verse of Uttar ({jjhay ana (XXIII) 

3 aiT IRV II ” 
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The value of the five makdvratas noted above is, no doubt, recognized 
by the Upanisadic thinkers, by the Baudhhas who call them ‘panca-§ila’ 
and by the Tangos who include them under yama. The principles of 
most of these are recognised also in the Christian commandments. 
But the Jaina clergy practices these with a rigour scarcely found else- 
where and hence its importance. 

In Thdno (IV, 1 ; s. 266) four ydmas are mentioned. The first 
thr^oydmas exactly tally with the first three mahdvratas^ and the last stand 
for the remaining two makdvratas. In Aydra (VIII, 1 ; s. 197) three 
ydmas are alluded to. Silahka Suri in his com. (p. 244a) takes these 
to be ahiinsdy truth and non-possession, the last including non-stealth and 
celibacy. 

Tamaskdya — The Paiya equivalent ‘tamukkaya’ occurs in Thdna 
{IV, 2 ; s. 291), Vidhapannatti (VI, 5) and Pavayanasaruddhdra (dara 
255, v. 1401). Of these the first work gives four synonyms, and the 
last two deal with the nature, extent, etc. From this we learn that 
tamaskdya is a kind of the water-bodied beings. Jainism believes that 
after sunset during the night-time the water-bodied are as it were raining. 
The Jaina Monks, and nuns and such laymen and laywomcn who have 
taken up the pausadha for night cover their body with a blanket when 
they go out for attending calls of nature. For they believe that thereby 
the lives of these water-bodied beings get saved. 

Implications of the Great Vows — The careful study of the first great 
vow whereby a Jaina monk and a Jaina nun undertake to avoid injuring 
life in its slightest form, will explain why the Jaina clergy refrains from 
touching green plants, unboiled water, fire and light, and avoids using 
artificial light. The reason underlying this abstention is quite simple : 
all these forms of life even in their most subtle manifestations are likely 
to suffc'r by the touch of the human body. 

As regards the second great vow it should be noted that Jainism 
does not demand, like Western Ethics, absolute truth without regard 
to its consequences. Truth which undermines the noble and ennobling 
principle of ahimsd is a misnomer. Whatever is beneficial to the good 
is truth. Consequently that truth which leads to hifusd, has no place 


Cf. the following verse of 

ci^5r<t8Tr jfrar ^rr ii it'’ 

From Maladhann Hemacandrab coin (p. 218) on this we learn : what is beneficial 
to the sals is ‘salya’ ; by sals are meant sages, gutjtas viz. mulagum.s and utiaragxinas or 
animate and other substances. What e.vpounds the real nature of substances is satya^ 

The earliest Jaina reference to this Jaina view is perhaps one in the Bhd^ya (p, 190) 
on TS (IX, 6). There il is said : 5?# ^ J f|cT This 

is followed by elucidation of truth which is worth noting. 

For comparision, etc., see Truth by Charles Walston (Waldstein). 

'Fruthfulncss is not .speaking what is only true, but speak'ng what is true as well as 
good and pleasant. For, merely speaking what is ^rue may sometimes descend into 
garrulity, vulgarity, frivolity, vilification, etc. The fuller meaning of truth which is also 
wholesome and pleasant is suggested by the word sunrta. Further, lor perfect maintenance 
of this voiv, one should conquer anger, fear and greed and even restrain rronl the habit 
of jesfing. 

^^afapatha Brahmana (TI, 2, 2. 19) lays stress on srjyn and one following it, on vdemh* 
yamatch 
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ill Jaina Ethics, I'lie second great vow therefore implicitly means that 
proper care should be taken to see that by speaking truth the higher 
interests of ahiinsd arc not endangered — much less suffer. 

In connection with the fourth great vow it may be noted that a 
Jaina monk should avoid even an indirect contact with a woman such 
as by a carpet, or by a piece of furniture or by a book, etc. 

Means of stabilizing the Vow — A vow {vrata) is defined in d’S (VII, Ij 
as refraining from — cessation from hU]isd^ untruth, stealth, non-celibacy, 
and possession. If it is partial, it is called small (anu-vrata) ; and, 
if complete, great {mahd-vrata) . In order to stabilize any one of these 
vows one should entertain five bhdvands (reflections), ponder upon the evil 
consequences of hii'usd, etc., here and in the next world, and upon the faqt 
that there is nothing else but misery, and should cultivate four trends of 
mind {maitn^ etc.) and samvega (earnest desire for salvation) and vairdgya 
(renunciation). 

In the case of ahiinsd the five bhdvan-as arc mentioned in Aydra (II, 3; 
s. 12)'^, Pajihdv agar ana (s. 23) and the Bhdsya (pt. II, p. 41) 


rii'* pcrtiiK'Ot jx)rlii)n is under ■ 

i 15(0, 

^ qioiri >i5[t ? qr qR^in'i^si ^\ 

sff gr I 1% qgjrr 11 

'iTf|JT^foTfT qr^fair qiRjTlfqtr qiqifqr<’T 
m q^Uisrr nq^ircj 1 qq qR^nui? g fqjqjR, q QTqiqtT 
5^f qiq'JTT II 

siilrT^r giqur — qj qR^R? q 1 qii q qiRrqi 1 

gRfiftqi 3Tiq H^iqqt^qi q^uqi? qi qi g^iR^r 1 q? qR^ioi? g HJq% q* 

q q? srqifqq m Hiqqr 11 

3 T 5 iq<I qgt'qf giq^l— BTRr'JigiSqWq^^q'nigwq % fqiq?q qf STiIiqpn- 
gosg^fq^^q^i^nq'?, %qcfr fqi” snqmgo^imrqf.’lq'qisTgrgi^ q 
qpni? aiwfiqqir qi qqq, qr aTiqi'qgosg^f^q;^- 

qoiraigtT g fqiq^q 1 qi egqroig<is(ira)fi^^%q'Jirqgfgi? m =q 3 cqr giqqr 11 

sTSiq^r qsjqr giqqi— sTrqr^qqrojgrq'q^r? q fqiqiq, qr ar'q/^si^qqroi- 
gtqqgrc 1 %qsr fqr° 1 qTqr^isqqingrq'Jigit % fqjqsq qi'nii'^t qr v 
qr qirq g^rq^q qr, q*ir srr^i^qqr'qgiq'qgr^ « Rr«r?q, qr arqi^^qqi'qgiqoi^i! 

qgggr giqoir II ” 

'i'L- rckvaiit por'i-ja iil irllo ■,£ i- 

^"qi'JiiiRqiqq^g'qqtt^^qtoifqnj qqg aroiqgoi’rnqrqgsann.^qjq^iqqrf^q'iti 
rq%(;t()r^ ?r?q 3 q '*igqq^qqgqiq?;^qrqq'q fqy g^qi-qrg-qq-qqiqi-^q-qg-qq. 
gigq-fl 3 I-?RqqRq^l?'JT gWT 1 vrq ^ ^oqqroiT q i^r^qsqr, q fqf^qsqr, q 
q^ilqeqi, q f|T%q5qi, q iBRqqsqi, q fgRqqsqr, q qV-i®^r, q gq 3^^ q Rife 
asgr qi^g 1 trq It'lqrqRrrci^rq'n grr^ gqf^ g?qr-qr 3 Tgq 55 gg^f|f^sq«T- 
qR^giq^iq ^ ggif n 
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of TS. The last work notes (i) circumspection In walking, (ii) control 
of mind, (iii) circumspection in searching, accepting and eating food, 

(iv) circumspection in taking and placing the upadhi (accessories) and 

(v) inspection of food and drink, while accepting it and taking it in day- 
light as the five bhdvands. These agree with those mentioned in the two 
Angas I and X. In Sarvdrthasiddhi (p. 201), too, five reflections arc men- 
tioned ; but, there is this diflcrencc that instead of the third {eMnd- 
samiti) wc have control of mind. 

Over and above the five reflections, some more arc noted in TS (VII) . 
For instance, in VII, 4 one is asked to think of the evil and sin pertaining 
to hiinsd^ etc. This is but natural ; for a thing which is to lie abandoned 
n^ust be bad ; otherwise why should it be at all given up ? Further, this 
idea of a])andoning can be maintained, if one goes on meditating upon 
the defects — faults of the tiling aliandoned. To take tin? case of ht)]isd, 
one should reflect upon this that a perpetrator of hiiu,sd is always dejected 
and is involved in perpetual enmity. Besides, such a person is siiliject 
to beating (vadha), tying {band/ia), harassment (parikksa) ^ etc. in this 
^vorld, and, on dying attains durgati (a bad grade of existence) and is 
censured. This is what the Bhdsya (p. 48) on TS (VII, 4) says. In its 

^ tr^rn qfq^'n qt^r^r fq i?iqoq i xj^ 

»j'Ji€t'iTr%^rq'n *irr^^r saif, ii 

^ q?fiq qnqqiq qiqa q fq vrireqsq i ^^q qfqQwrq^iiioi 
Hiiqm i) 

=q 3 ?q 3 TI?f?rrg'JIHT 333 nqf^qsq | 8 T?ih:; smfeq aqp STqiSi srqgq 

3*3 arrqqr qra qqqiqqqrfqqR 

qf 3 ^q'>Tqi%?R;q aii^rqiiqiq'q =q qpsq qr sr^tq^rq 

=q sRqrmr, gq^fq amq'HR qqqi q 3 ?q 3 Tr€if(q?)g§fqqq 

=q STRl^sfRqRq^Htqqil^qqSt qtqqq gjqq arrqiq^qq eqtflqqq q^f- 

qqqR5qcq5rqqcT<qq--3S qri%qq5l 353:11 q qf55f ST^rRqmq fqJRq^Rr q 
^r?q qrqarr q fq^iq q 3qfq5 qjqqM^q qqra q^iq 9 ?g. 

Rgq 9 TR^ qqt'qn 3 Tq?ff^ 5 iq 3 g|qqiq 3 Tqi |55 3 Tqqr 5 q 3 ?g^gt arqqqq 
arjqqrqsfiqq arqRqift 8Ti55iqqrqq qrq qqqq qqqqa53trqqfij):|jifa ^ 
fqqq^jq ST^^qsqqrgaqqijq qsqqqrqrqrqif^^ q^qqqr^q^qsqrtr jj5^35ii 
qrqqi^nsqi^ qsqTTui qfJrq i irq arrsi^sf^Jr^qrqq ^rri^qr gqi|; ti 

qsqq 3n?iqi^q%qqqrqt ql3-q>55q-r%33ff-q;qr^q-qfq-qvr-?j:q55-qo?q- 
?[q 5 ^q-qrqq 5 q-gfqrraq-qrq 553 qi^ irq fq grqfifoi^qiq qrqiqqqq- 

qqqqrqqft^^^^qsquT qqq^oi Tiq^qT^q qftiftqsq fsTEq qfi!^foiqi:<ffl. 

qqqqsqi^ artr q q arqqlrq qqq fqfq^qsq q fJtfoiqsq q qfqqmosi- 
qtlqqqw I irq 9Trqiqqo«r?}f%qiirraf%rq3f>lq qrfqw §qf|; ii 

Abhayadcra Siiri in his com. on this Agama names these five hhdvatuls as under : — 

( 1 ) iqrafiTR (p.lloa), P) Hq;3r«r% (p.HOb), (^) qqqgfin% 

(p. Ilia), (v) 9?T?R3i%i% (p. Ilia), ('a) anqrqf^^q (p.ii 2 b). 

In the above-noted passage there ure twelve ypakaranas (accessories) mentioned, 
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com. (p. 48) by Siddhasena Gani vadha is explained as beating by a whip 
of two dalas (cords?), bandha as tying with pindanOy hadl (a wooden 
chain), nigada (a fetter), an iron chain and parikleia as holding 
toes, making one remain in heat, sprinkling with water, placing of wood 
bricks, etc., hanging, cutting of the head and the like. In TS (VII, 5) 
the alternative to what was said in VII, 4 is suggested ; that himsdy etc. 
are nothing else but misery — pain. Just as pain is not liked by one, 
so is the case with otlier living beings. So it is desirable that one should 
give up himsd. 

The grand message of ahimsd preached by one and all the Tlrthan- 
karas and promulgated by their apostles, is based upon the following 
four cardinal virtues known as bhdvands ; — 

(i) Maitrl (amity — love**), (ii) pratnoda (serene joy), (iii) kdrunya 
(compassion), and fiv) jnddhyasthya (detachment). 

'Fhese are explained in the Bhdsya (pt. II, pp. 50-57) on TS (VII, 0) 
and by Siddhasena Gani in his com. on it. From these we learn : 1 
love one and all. I am a friend of even those who have done harm to me 
through negligence or otherwise, and they, too, are my friends. So 
I forgive their faults. It does not matter at all, if any one of them does 
not forgive me. I have love for all the living beings and have enmity 
for none — not even for the offender. 

To place ourselves in the position of others and to do as we should 
like to be done by are the main bases of this bhdvand. 

One who is endowed with pramoda experiences joy when that indi- 
vidual salutes, praises, extols and serves saints who excel that indivi- 
dual in right faith, knowledge, conduct and austerity. This pramoda 
is the delight of the mind, and it is manifested by all sense-organs. In 
short, the objects of pramoda are those who have more virtues than the 
person experiencing pramoda. 

Kdrunya is synonymous with anukarnpd and dindnugraha. So says the 
Bhdsya (p. 58). Siddhasena Gani mentions the following five synonyms 
for karund : — (i) ghrndy (ii) anukampd^^y (iii) dayd, (iv) krpdy and (v) dind^ 
nugraha. Compassion is to be shown towards the afflicted. They are 
the persons who are overpowered by great infatuation, who suffer from 
matyajndna^^y ^rutdjildna’^^ and vibhdtiga-jndnay’^^ whose minds are being 
incessantly burnt by the fire of longing for sensuous objects, whose 
activity for attaining welfare and avoiding unwelfare is misdirected, 
who suffer from various sorts of miseries, and who are very poor, mean, 
helpless, foolish, etc. One who is saturated with compassion, obliges 
such persons by giving beneficial advice, etc. 

Love is the sound principle by u’bich one can clinxinate fear, anger, pride and 
all other divisive emotions and attitudes. Vide The Power of Kon-violence (p. 69). 

“The nobler a soul is, the more objects of compassion it hath” — Bacon. 

Silahka Suri in his com. (p. 108a) on Aydra (s. 79) shows how the five samitii 
are useful for the observance of the five mahdvratas. He says : the frvd-samiti is for 
protecting the vow of ahiriud ; the bhdfd-samiti makes one succeed in maintaining 
the vow of refraining from telling a lie ; efand-iomiti is for guarding the vow of ashya 
(the third mahdvrata) ; and the remaining two mmitis are useful for the successful obser- 
vance of the vow of ahimd which is predominent par excellence amongst all the vowSf 

TMP For explanation see JRL (Vol. I, p. 113). 
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Mddhyasthya is same as auddsxnya and upeksa?^ (vide p. 58 of the Bhdsya 
on TS). This attitude is to be taken in the case of incorrigible persons 
as no useful purpose can be served by advising them. 

If we turn to Hemacandra's Togas dsira (IV, 1 18-121) we come across 
the following four verses which define maitri, etc. 

“Jir mm w ^ ^ 5:1%^: 1 

#g q^qim ^ [\^^\\\ 

in^on 

By maitrl is meant that attitude which makes on^^' desire that none 
should commit sins, tliat none should be unha])py and the (entire) 
universe may attain li]:)eration. 

Pramoda means leaning t(nvards — fullest appreciation and admiration 
for — the virtues of those who have shaken olf all the faults and wdio 
perceive the essence of objects. 

Kdrunya is the trend of mind which makes one wish to assist those 
those who are distrt'ssed, afflicted, fear-striken and ;ill those who beg 
for their lives. 

Mddhyasthya is that indifl'erence — leniency one shf)uld show towards 
those who commit cruel acts, who unhesitatingly — openly blaspheme 
the Deity and (spiritual) preceptor, and who praise themselves — who 
are extremely arrogant. 

It may be notc'd en passant tliat it is of courre meritorious to 
practise charity wherever our heart is moved to compassion. To 
build pdnjrdpoU\s {or \\\Q.. relief of poor sick animals, to provide the poor 
hungry with bread, people sufl'ering from cold with clothes and homeless 
ones wdth a roof ov('r their In^ads come under the head of dravya-dayd. 
And as such they do produce merit. But to serve a co-religionist, to 
fulfil the needs of a saint, to give facilities to those who wdsh to study 
scriptures are activities of a liigher type than tliosc noted above. 

The four trends of mind are known as “brahma-vihara” in Buddhism, 
and the great importance is attached to them there. Tlie ninth pariccheda 
of Visuddhimagga by Biiddhaghosa is named as ‘brahma-vihara-niddesa’. 
In its edition (published by the Pali text society) pages 2f)5-3Tl deal 
with maitrl ( Pali metta)^ ;ind pp. 314-315, p. 31G and p. 317 deal with 
the remaining thrt'c bhdvands respectively. From this it will be seen 
that maitrl is givtm a very high place, and the rest are as it were its 
offsprings. These bhdvands arc also given a place in Tugadarsana (I, 33). 
The pertinent sutra is : 


Siddhascuu Gaai in lus c;om. (pt. II, p. ni)) giws ardiiavrttitd (al.iscuce of attach- 
ment) and adve^avtjiitd (absence of aversion) as synonyms of uptksd, 

II 
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Samvega and vairdgya are two other means of stabilizing the great 
vows like ahimsd. In this world every one has to experience pain at least 
to some extent. For, here there is union with undesirable objects and 
separation from desira])le ones. Further, nothing is permanent — not 
even the relations. This thought leads one to samvega which is hankering 
after salvation on account of fear of mundane existence. Similarly the 
reflection about the nature of body — its origin, dirtiness, impermanence, 
etc. rouses the spirit of vairdgya (renunciation). 

In order to observe ahimsd one should regulate the movements 
of the body. To take the case of the clergy, there are five samitis'^^ to 
be attended to. A Jaina monk should therefore walk in such a manner 
as to cause the least possible injury even to the less developed living 
beings. This means that he should walk only on barren earth, avoiding 
the touch of plants and of water, after having carefully examined the way 
before him. He should not use any kind of vehicle but should go from 
place to place on foot , and tha.t, too, by day. At night, he should move 
about, if needs be, by going on sweeping the ground ahead of him, 
by means of a soft broom so that small insects, etc., if any, may not get 
trampled under his feet. He should never walk on a carpet ; for, he can- 
not sec, much less know, what is below the carpet, and it may be that 
there are ants, etc., under it, and, if so, he may happen to kill them. 

While reading loudly a book or so, a Jaina monk or nun should 
keep a piece of cloth before the mouth. This makes him or her limit 
the reach of the lircath which thereby mitigates its force of injuring 
the air-bodied. Further, this use of cloth saves a book or so from get- 
ting defiled by bieath and particles of saliva, when it is perused. 

A Jaina monk fills a vessel with liquid after ascertaining that it is 
free from small insects. 

Before he sits, he wipes clean the seat. He will never sit down on 
upholstered furniture, will never use cushions, and never lie down on 
a mattress lest he might hurt some hidden life. 

A Jaina monk cannot store up food, etc. If there is any excess left 
after h(i has taken his meals in the evening, he should bury it up after 
pro]")erly inspecting the ground concerned. 

All the five samitis can be strictly observed by the Jaina clergy. 
Nevertheless they have a place, of course, little, in the life of the Jaina 
laity. For a devoted lirdvaka or ^rdvikd will avoid treading on green 
grass so far as possible, will n(wer like to leave a vessel filled with liquid 
uncovered, will never use an open light lest insects rush into it 
and get killed, and tvdll ascertain the purity of articles of food 
before making use of them. Similarly all the three guptis which are 
primarily meant for the Jaina clergy can be practised by the devoted laity 
to an (‘Xtciit permitted by his worldly engagements and commitments. 

Bhangas of the first anuvrata — Abstention from the sthula himsd is the 
first anuvrata of the house-holder. The himsd is either committed by 
oneself (i.c. krta) or is caused to be committed by another (i.e. kdrita) 
or it may be both krta and kdrita. Further, each of these types is associated 
with either one, two or all the XhxQQ yogas viz. mind, body and speech. 
Hence the bhangas of the first an,uvrata are as under : — 
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(1) Dvividha-irividha. One refrains from committing himsd both 
kj'ta and kdrita, and, that, too, associated with all the three 

(2) Dvividha-dvividha. Here, instead of all the three yogas there 
are only two. Thus, there are three varieties. 

(3) Dvividhai kavidha. Here, instead of all the three yogas there 
is any one of them. So, here, too, there are three varieties. 

(4) Ekavidha-trividha. Of the two typq3 of himsd viz. krta and kdrita 
here there is cither from which one refrains, but, of course, by all the 
three yogas. This bhanga is thus two-fold. 

(5) Ekavidha-dvividha. This differs from the preceding one in this 
rfspect that there are only yogas. They arc any two out of three. 
Thus this bhanga is three-fold. 

(6) Ekavidhai kavidha. Out of krta himsd and kdrita himsd any one 
is abstained from, f urther, this abstention is associated with only one 
of yogas, and it may be any one of the three. Thus this bhanga is 
six-fold. 

These six bhangds when thought of, with respect to karana-trika viz. 
karana (doing), kdrana (causing to do), and anurnati^^ (approval) and 
yogatrika viz. mind, body and speech, come to 49 as under : — 

Three yogas when taken singly give rise to three varieties. And, so 
they do, when taken two at a time. When they are taken all at a time 
there is only one variety. Thus there are 7 varieties so far as the yoga- 
trika goes. Same is the case with karana-trika : ThiTc are three varieties 
when taken one at a time, three when taken two at a tijiie, and one 
when all are taken at a time. Thus, in all, there are 7x7 i.e., 49 
bhatigas. These, when thought of, with respect to the past, the pri^sent 
and the future — the three types of time with which praiydkhydna is 
associated, come to 49 x 3 i.e. 147. This is what is expressed in the 
following gdthd quoted in the svopajna com. (p. 69a) on Togasdstra: — 

A house-holder is exempted from anumaii, for he has a parigraha 
such as children, and when they commit himsd, he has to approve of it ; 
otherwise, if no distinction is made between parigraha and aparigraha, 
one who has renounced the world becomes identical with one who has 
not done so. Here a question may be raised ; How is it that in Vidha- 
pamatti etc., the praiydkhydna of a house-holder is said to be ‘tiviharh 
tivihenaiii’ ? The reply to this question is given in the svopajna com. 
(p. 68a-b) to Toga^dstra as under : — 

It refers to a special type of a house-holder who is anxious to re- 
nounce the world, or that he is such an individual who takes a vow of 
refraining from taking the flesh of fish etc. lying in Svayambhu- 
ocean etc. or from refraining from sthula-himsd etc. owing to a special 
circumstance. 


■^8 In Sdvay^dhammavihi (v. 3 ^) “anumati’* is said to be threefold ; ( a ) samvdsa 
staying together with mithyddxstU) (b) upabhoga (eryoyment?) and ic) pratihravana (impel- 
ling one to do a thing one is doing). 
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lypes oj the Srdvakas — In Avassayanijjuiti (v. 1557) it is said that 
the Srdvakas arc, broadly speaking, of two varieties ; (a) sdbhigraha and 
(b) anahhigraha. But, if we take their sub-varieties into account they 
are of eight types. These arc noted in v. 1559. They can be expressed 
in Sanskrit as under : — 

(1) Dvividha-trividha, (2) Dvividha-dvividha, (3) dvividhai- 
kavidha, (4) ckavidha-trividha, (5) ekavidha-dividha, (6) ekavidhai- 
kavidha, (7) uttaraguna and (8) avirata. 

By 'uttara-guna' is meant one wlio practices bittaraguna’ viz. 
three guna-v rat as and lb nr sik sd~vratas . An avirala Srdvaka is one who has 
undertaken no vow whatsoever, but, who at the same time is endowed 
with right faith. Krsna, Satyakin and Srenika in;iy be* cited as examples’ 
Thus one can s(!(‘ that the sdbhigraha Si avakas arc of seven types. 

The Niryuktikara has not taken into account the case of trividha- 
trividha noted in Vidhapamatli as it is a special case, and that too, of rare 
occurience. So says Haribhadra in his com. to v. 1558. Same view is 
express(‘d i>y Siddiiasena Suri in his com. (p. 390a-39bl>) on Pavyarja- 
saruddfidra ot whic h v. 1322 & If., mention two, <‘ight, tiiiny-tw^o and 
16808 bhahgas oi' the rratins — tlie jaiiias. 

There are six bhahgas regarding every anuvrata out ol live. If we 
add to these thirty bhahgas two moie viz. uttaraguna and avirata we get 
32 bhahgas of ^rdvakatva. 

Five atlcdras of the first anuvrata — ‘Aticara’ means ''partial transgres- 
sion”. There are five such transgressions assot iated witli the first vow 
o^i\\e Jaina laity. They are noted in Uvasagadasd (p. 10^^45) as under : — 

(i) Bandha (tying), vaha (beating), chavicchcya (cutting limbs), dibhdra 
(over-loading) and bhatta-pdna-vocched (cutting of or reducing food or 
drink i.c. starving). 

In Avasuiya (pp. 8J8a-818bj we come aci'oss t]u*se vt'ry atiedras. 
They au' explained in hs Cunni (pt. 11, pp. 284-285) a.nd in I laribhadra's 
com. (pp. 818a-818b) on this Ara'^saya and its Nijjuiii. i’urlher, these 
arc memtioned in Pavayanasarudd/idra (v. 274) and are cxplaintal in details 
in its com. vPP- 7La-72a). Togasdstravrtti (pp. 182 l)-L9la) of Hernacan- 
dra and Vanddruvrtti (p. 96) of Devendra, too, deal with this topic. 
From these various sources w^e learn : — 

(I) Bandha means tying cows, men, and one’s own sons and 
others by mcsins of a suHicicntly long rope or so, on being enraged. 
Thus tying is two-fold according as it pertains to bipeds or cpiadrupeds. 
Each of tliesc bandhas may be sdrlhaka (necessary) or anarihaka (useless). 
The latter should not be resorted to. As regards the former, it is of two 
kinds : (a) ^apeksa and (b) nirapeksa. In the sdpeksa bandha the tying 
is loose so that if fire breaks out, the knot can be soon loosened or cut 
whereas in the nirapeksa bandha tying is very very haid. When a slave 
or a servant (m;d(‘ or female), a thief, a son neglecting his study or any 
other biptxl or a quadruped is tied, it should he seen that there is scope 
for free movement of the limbs. 
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This can be represented in a tabular form as under : — 

Bandha of a Biped or a Quadruped 


Sarthaka Anarthaka 


Sapeksa Nirapeksa 

(II) Vadha is also likr bandha sapeksa and nirapeksa, and nirapeksa 
vadha is beating cruelly whereas, sapeksa vadha means beating in parts 
other tl^an a vital on(‘ by means of a cane or a string, and that, too, 
oVice or twice. 

If beating is resorted through angei’, il is atiedra ; otlierwise it is 
not so — it ceases to be so and it becomes andedra. 

(III) Chavicchcda is also ol’ two kinds nirapeksa and sapeksa. The 
former pi rtains to cutting in a cnad way a iuind, a foot, an ear, a nose 
or the like, and the latt(u cutting oi' burning a boil, a pirnphg a soic or 
a wound. 

( IV) Alibhdra. A Srdvaka should ;>\'oid so i:\\ as possible! earning 
his li\'clih(.)od by making a. ]>ij)<'d or a C[uadrup(‘d Ixsir burden. If he 
has no other imanis ibr his livebhood he should S('e that the bijied is on 
his back or shouldc'r io;id(‘(l witii a bin den wduch he Itimseif can place 
below and in th(‘ case of a cjuadruped the bmxbm musi b(‘ slightly 
less than it c:m be borne by it. Ibirtlu'r, this quadruped should be 
released at the i)roper time from tli(‘ plough, li'this ovaa'-biirdeiiing is 
a result of ang<'r or greed, it is atiedra 

(A*) Bhakla-pdna-vyuccheda. This i^> also sarthaka and nirarthaka 
like bandha. ddie former is again sapeksa and nirapeksa. The former 
is for diagnosing a dis('ase. T]i(‘ guilty person should i.)e only told that 
to-day h(' would not l>e given food etc. Ordinarily none should be 
debavK'd from taking I’ood or diink ; foi’, if one is excessively hungry, 
he may die. If ilic' pi Oiiibition is diu! to anger it is atiedra ; il it is wdth 
some nobl«' end in view such as fur curing a disease, causing .^dnti or so, 
it is not atiedra. For it is said : 

I'ilis verse is quoted in the com. (p. 71a) on Pavayanasaruddhara, 

In this connection the following objections can be raised : 

(1) A Jaina who has taken up the first minor vow of refraining 
from hidisd is not guilty in case he resorts to tying etc., for, his vow of 
refraining hiin'^d even then remains intact. 

(2) When even tying etc. arc renounced there is violation of the 
vow when they arc resorted to as it destroys virati. 

C-l. Pdid.sara-sniiH (1, 2, 3, 1.) where it is said : .\ti ox who is hungry, thirsty, 
exhausted, w'anting in a limb, diseased and impotent, should not be yoked. 
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(3) When tying etc. are renounced a fixed measure of the vow in 
question is not maintained; for, there is an increase in the vows pertain- 
ing to aticdras per vow. Hence we say that tying etc. arc not atiedras. 

These objections can be answered as under : — 

It is true that hiin^d is renounced and not tying etc. But, when 
the former is renounced the latter get renounced automatically as the 
latter arc means of committing himsd. 

Even when tying etc. are resorted to, there is no break in the vow, 
but it is only atiedra. For, here the vow is two-fold : internal and 
external. When one resorts to beating etc. by discarding the destruc- 
tion of the of another, on being enraged but without any intcntioif 
of killing that individual, and this individual docs not die, then the vow 
is broken internally, because his activity disregcirds the cessation of cruelty 
but it is observed externally ; for, there is absence of himsd. As the vow 
is thus partially broken and partially observed, the designation ‘aticara’ 
is right. 

To say that a fixed measure of the vow is not maintained is unjusti- 
fiable. For, there is absence of tying etc., when the pure ahimsd exists. 
Hence it follows that tying etc. arc nothing else but aticdras. 

The use of mantra^ tantra etc. should be looked upon as atiedra, for 
this is implied in tying etc. 

Vikathd is of four kinds : (i) strhkathd, (‘Jj bhakta-kathd, (3) dcia.^ 
kathd and (4) rdja-kaihd. Their su'bjecl-matters are : (a) women, (b) 
food, (c) country and (d) ruler respectivtdy. Further, each of these 
kathds is again four-fold. The four varieties of stri-kathd are associated 
with caste ( jati), family {kula), beauty (rupa) and dress {nepathya) of the 
woman respectively, for instance, in the jdti-kathd a Biahmani or a 
woman of some other caste may have l^een praised or denounced. 

Bhakta-kathd is of four type.s according as it refers to drayva (say 
clarified butter), special vegetai)les, preparation from goats, partridges 
etc. etc.) and the value of the dishes. 

DeSa-kathd is four-fold ; for it may refer to either chandas, vidhiy 
vikalpa or nepathya. 

Differences in the ahiinsd of the Clergy and that of the Laity — There are 
two respects in which the first vow of the clergy differs from that of the 
laity : — 

(1) The monk or the nun renounces himsd in three ways i.e. 
he or she takes the vow of (a) not committing himsd by oneself, (b) not 
to cause others to do so and (c) not to consent to others doing so, whereas 
the Jaina layman or the lay-woman abstains from the first two types 
only. Thus the himsd of the clergy is associated with all the three elements 
viz. krta, kdrita and ammata whereas that of the laity with only the 
first two. 

80 I'his topic is given in Paiya in Kahdrayarjtakosa (p, 243 b) composed by DeVa- 
bhadra Suri in Samvat 1158. 
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(2) The ahiinsd that can be at best observed by the Jaina laity is 
one sixteenth of what the clergy can observe. In the case of both the 
clergy and the laity there is no room for the hirhsd of the subtle sthdvara \ 
for, they die only a natural death and can never be killed. 

The clergy abstains from committing himsd of the gross sthdvara^ 
but the laity as such cannot do so. Further, the laity cannot abstain 
from the hiinsd of all the trasa beings guilty and non-guilty as well, as 
the laity cannot help punishing the guilty trasas.^^ 

From this exposition it must have been clear that ahiinsd v/hich a 
Jaina layman is expected to observe does not prevent him from defend- 
ing himself or his own family. As stated in An InterpTetation of Jaina 
Fthics (p. 22) it gives him ‘‘ample freedom to fulfil all his worldly duties 
and to remain in fullest concordance v/ith worldly propriety and eti- 
quette, even if he happens to be a judge, or a king even, or to 
occupy any other responsible post which requires energetic and even 
violent acting, in the interest of the state’’. 

Further it does not debar him from resorting to certain activities 
which involve injury to lower life, the activiti(‘s “such as the construc- 
tion of houses or wells, the gathering of fruits and vt'getables and their 
preparation, the use of vehicles etc. etc.’' -Ibid. pp. 22-2*1 

The Jaina view about dravya-hinisa and bJtdva-Jiit]i.sd along with the 
standard of rigour expected from the laity regarding the abstinence 
from himsd^ clearly answers the following two questions raised in Grha- 
laksmi (part iv, p, IG) : 

(^) % ^ V' 

{\) ''fim wk wid: 

They mean : (i) Is hiin-sd necessary in the world? (ii) Is it not 
necessary to commit hiin^d to som(‘ extent with a view to refraining 
from hijnsd in this hi ins aka world ? 

We shall end this chapter In^ cpioting the following lines from 
^^Tlie Heritage (f the Last ArhaC^ (pP- f>“G) • — 

"■This explains why thr sr.ying 'ahiiii.^ja paranui dharmrlf i.t\ iK.n*iriji:i'y is the 
highest of all religious priii<'ij?h-s, ;i(.<s .su< h an in'-piM lanl part in the (iaily life rf the 
religiously inspired Jaina, whose' ser.sii le heart a ]diysi('al yajvanc.'incler, as it were, 
warns him of evrry disturhaiu:r of wrll-hijiug in ilia romnnuiilv of fdlow-crralurcs 
around him and s))onlaneous!y ranscr. iiiiii l<> inscri tla- r<>isl:ui( c of sclf-confrfd in the 
rirenit of his own activity, or to rcsljain that of otla-rs in its pr<,>per (OUim.” 


CHAPTER VII 

AhIMSA AND THE IhFE OF THF J AIN AS 

[^Ahiinsd as an article of faith, diet of the Jamas, prohibition of flesh- 
eating, four types of food, twenty-two abhaksyas, dit't of the some of the 
Ajlvikas, hermits and others, di(‘ss, foot-wear aiai occupations of the 
Jaina laity, true bath, t(‘n types of donation, shower of flowers in sama-- 
vasarana and killing of the himsra beings, kindness to lower animals, and 
hunting, etc.] 


Ii For particulars sec JRL (ch. XIX). 
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Ahimsd is an article of faith in the case of each and every Jaina^ 
whether that individual is avirata (vowless) or virata. The former class 
of individuals is really sorry for the himsaka life it have to lead. The 
latter class consists of two groups according as ahimsd^ both intensive and 
extensive, governs i(s life partially or wholly. Even persons belonging 
to the first group so mould their life that their diet, dress, foot-wear, 
occupation etc., are quite consistent with their vow of ahinisd, though 
small. Such being the case, each and every activity of the Jaina clergy — 
their tour, talk, begging and acceptance of food, costume etc., distinctly 
points out their ahimsaka attitude towards life and furnishes us with a 
model of etiquette®* which an ideal society may expect from them. 

Diet — The diet of a vowless Jaina may be non-vegetarian®^ (but, 
in practice, it is not so, so fir as the Jainas of today are concerned^. 
But it can never be so in the case of the Jaina clergy who takes food not 
for the relish of it, nor for acquiring physical strength but who does so, 
simply to sustain the body, an instrument useful for purifying the soul 
encased therein. Even a Jaina house-holder who has undertaken the 
small vow of ahimsd is all the while anxious to take a vegetarian diet 
and to refrain from taking flesh, fish and even eggs. There is a reason 
for it. Vegetation is less developed than fishes or birds or beasts. And 
the higher the stage of development of the injured being is, the heavier 
is the sin committed in depriving it of its life.®* It is from this stand- 
point that Jainism forbids flesh-eating,^ and, on the other hand, objects 
little to the eating of vegetables. Here, too, there are certain restrictions 
which govern even the life of the Jaina laity. Before I mention them 
I shall deal with the four types of food which the Jaina clergy abstains 
from, at night, without fail. 

8* Soc Dr. B, C. I.aw^s article “Jain Rules of Etiquette'* published in “Jaina 
Antiquary” (Vol. XI, No. 11). 

88 In R^vedic Culture (p. 2011) it is said : “Mamsa or Hesh was a regular food 
of the Veclic Aryans.” 

This is supported by alluding to topics noted in Ri^-veda (T, 1(>2, 2, 10, 11 ; I, 1(>2, 
12 ; I, IB2, 1.2 ; II, 27, 5 ; V, 29, 7, 8 ; VI, H>, 47 ; VT, 17, 11 ; VTil, 49, 11 ; X, 
27, 2 ; X, 89, 14), Ailareya Brahmana fl, 9, 4,), Stilajmtha Brahmana (III, 1, 2,21 ; 
III, 4, I, 2) and Vujnsanevl SariiiJnt a (I, 109). 

84 ])r, Charlotte Krause says in An Interpretation of Join lilliics (p. 9) : — 

“'The sin of luirting a plant i.: smaller than that orhin iing a ii/arcl, the sin of hurting 
a bullock is smaller than that fTiiuriing a man, and the sin of hurting a criminal is rela- 
tively smalter than that ol' hurting a 8a(lhu. 

4’tiis very id(*a is f*xj>ressed by her in 'I he Pleriin^e of the last Arhnt (p. 1 1 ) as under : — 

“According to tlie piinrjple of economy, the higher developed ones are higher 
valued than the lower developed ones, 'fherefore the karma bound by harming a 
higher de^elo])ed being is thouglu to be of graver cfaiscquenccs than that bound by in- 
juring a lower creature. Thus. plu( king a handful of vegetables is by far, less harmful 
than killing a cow ; killing a menacing tiger less limruful llian the murder of a peaceful 
antelope ; or panishlrig a dangerous criminal is of less consequences than an offence 
done to a saintly monk ” 

85 Rev. Mr, E. O. James in his hitrodi/tion to Anthropology (1019), pp. (>.7-66 says : 

“Homo primigenius was probably at first mainly a vegetarian, till through the defi- 
ciency of the food-supply caused by the advamdng glacial period (in Europe), he was 
obliged to acrpiire flesh-eating propensities, and thus ad(ied animal food to his original 

diet It can \)o pretty safely assumctl, judging from the teeth of the earliest skulls 

and from the lack ofinq^lernents tlial prior to th.e CllK-’lean Age prinu'val man was cliiefly 
a vegetarian, <‘xcept for sucli flesh as was furnished by small animals.” 

■ — (Quoted from Rgredir Cnliurc (p. 49). 

Orphius had preached that one should aKsiain from flesh, i)eans, [oarlieular types 
of fi.sh and sacrifices involving hirri:.d. 

Pythagoras had emphasized that one should give up flesh. 

Sabjani, a Sufi of the 17th century did not eat flesh. 



11112 DOCTRINE OF ATllMSA IN ITIE JAlNA CANON oi 

Four types of food Mwra is said to be fourfold: [a) amna (P. as.iiia), 

{b) * (P. paiia), (V) khddiuia (P. khayinia) and {d) ^vadima fP, 

sayima) . These four woi ds are derived Iroin the roots \/ as^ \/pd, \/ khdd 
and '\/>V(ld respectively, dluui' etymologies as based upon ,]vassaya- 
iiijjutli (v. 1588) are noted by Siddhasena Suri in his com. (p. 50l>) 
on Pavayanasdruddhfira. 'T’hey mean : 

(i) OiU‘ that cpiickly gratifies hunger is 'asana.' 

(ii) OiK' that o])]iges pfdtjas such as scrrsc-organs etc., is 'pana/®' 

(iii) OiR' that is contained in the hole opthe mouth - the sky, is 
^khadimad 

(iv) A substance like treacle that makes one taste qualities such 
as rasa is ^svadiina'. Or one that makes taste the merits of the doer (by 
showing his control over the senses) is 'svadirna’. Or one that destroys 
one’s own cjualities such as sweetness while being tasted is ‘svadima.’*' 

Abhayadeva Suri in his com. (p. ‘22Ca. on ! hdna says : 

’SIF'^qq—- ’Ti?55[nFf^; 

In Farajanasaruddltdra (v. ’iOT-’ilUj then' iire examples ol cacli ol those 
lour varieties, and some more are mentiojied in the com. I’rom these 
two sources wc learn ; 

Asana comprises cooked rice, sakiu flour ol barley fried and 
then ground {salhavo in Guj.), mudga (‘maga’ in Guj., a kind r>f kidney- 
bean), ifraba' in Guj.), khadyaka (‘khajund in Guj.), mandika^ 
modaka (sweet ball), sukurndrikd^ glirlapuraka (‘ghebara’®^ in Guj.), 
lapannsri (‘lapasi’ in Guj.), svargapracyuid , k.fira (milk), dadhi (‘dahi id in 
Guj., thick sour milk), ghrta (clarified i)uttcr, ‘ghee’ in Guj.) butU'r- 
milk, timana, lasdla, surana (an esculent root), ginger and other 
vegetables, maridaka (a kind of baked fiowxr), thothika, kullarikd. cilnyaka 
and iddarikd (? idada in Guj.). 

Pdna consists (rl' sour gruel, water (.rl yava (barley), wheat, sashkd 
{\sdthV in Guj.) rice, kodrava, liquor, sruaka, water ol lake, river, well, 
etc., water Oi karkataka (cucumber, ‘kaka.di,’ in Guj.), and cirbhataka 
(‘cibhaduTid in Guj.), rasa (juict*), daU's, grapes, chk/wtA'fl and sugar-cane, 

hhadinia comprises hhakfausa such as baked gram, wheat, etc., danJyn 
fX., gunda or some preparation liaving treacle, edrukulikd (haioli in 
Giij.j, khatuhP^ (sugar), sugar-cane, sarkard (candy-sugar''\), dates, 
cocoauuts, grapes, aksvtakas (walnuts), badarnas (almonds), cucumbers, 
mangoes, panasas (jack-fruits) and bananas (plantain-lruits) . 

This nieatiiiig is derixed ])y taking into accniml ilit* Paiya word “pana.’' 
d’his i.nt<»rpi'ctatit)n is leased upvai thn P.aiya root 8aya’ in '•‘sayinia.^ * 

Kumar. apfila oiu'c nd'erred to HeJnacaiidra .Suri it he could rat “ghebata’f 
Thereupon he was asked by the Suri to give up eating it as it lemindcd him of a corres* 
ponding non- vegetarian dish. ^ 

89 — 91 For their synonyms and N ariciics see mv Guj. article ^Tl55, 
published in JSP (Vol. XII, No. 4, pp, 111-114). 

n 
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Svddima consists of dantapavana (tooth-brush), ndgavalli (betel-leaf), 
arcca-nut, jdti-phala (‘jayaphala’ in Guj., nutmeg), tulasi^ kuhedaka 
(viscous ginger), jlraka^ yiYum in Guj., cumin seed), harita, madhu (jethi- 
madha in Guj.), pippall (long pepper), treacle, marica (black pepper), 
ajmoda (ajamo in Guj.), sunthi (dry ginger), haritaki (yellow or chebuliri 
myrobalan harade in Guj.), bhibhUaka (belcric myrobalan, ‘bcda in 
Guj.), drnalakd (myrobalan, ‘amalaih’ in Guj.) and kaiubandha. 

Twenty-two abhaksyas — In Pavayanasaruddhara (v. 245-6) the following 
twenty-two things are mentioned as worth refraining from : 

(1-5) Fruits of the five types of ‘udumbara’ trees viz-, a bunyan 
tree, pippall (the holy fig tree) , udumbara (kind oflig tree) , plaksa {kind of fig 
tree) dxxd kakodumharl (kind of fig tree), (6-0) four vikrtis liquor®*, flesh, 
honey and butter, (10) snow, (11) poison, (12) karaka (hail), (13) all 
types of clay, (14) meals at night, (15) those that contain many seeds, 
(16) ananiakdyas, (17) sandhdna (pickle) (18) gholavatakas (‘gholavada' 
in Guj.) (10) fruits of egg-plant, (20) fruits and flowers of unknown names, 
(23) tuccha fruits (fruits of which the eatable substance is far less than one 
to be discarded), and (22) calita rasa. 

In the com. (pp. 58b-59a) on this work the reasons why these 
twenty-two articles arc forbidden arc given. They arc : 

(1-5) Fruits of the five types of fig-tree are to be avoided as they 
arc full of small living beings having the shape of a mosquito. 

(6-9) The four vikrtis are unfit to be taken since sammurcchima jivas 
of their colour ai e immediately produced in them.®® 

(10) Snow is not to be taken as it comprises asamkhydta (innumerable) 
fuddha water- bodied beings. 

(11) Poison is to be avoided ; for, even, if its cfiiacacy is counter- 
acted by a mantra, it causes destruction of gandolakas (kind of worm, 
gan^ola in Guj.) and other living beings insid(^ the belly, and further, 
it causes great infatuation at the time of death. 

(12) Karaka consists of asainkfiydia water-bodied Ix'ings. So it 
should not he taken. 

(13) All sorts of clay including khajikd (/khadi' in Guj.) should 
be taken as they are instrumental in generating five-sensed beings 
like frogs, and, as it involves a fault of resorting to raw materials. 

(14) Meals at night should be avoided as there is a possibility lor 
fall of many living beings therein, and as it is bad on account 
of its l>eing faulty here and in the other world. 

(15) Articles having many seeds such as parnpotakas etc., it taken, 
mean the destruction of many living beings ; lor, there is life per seed. 

According to Bodhdyana-smrtv X, IK, 18) ’the drinking of S])irAtuaI liquor 
Was a heinous crime on the part of a Brahmin and he w as to be branded with the sign 
of a tavern and banished’. Vide Evolution of Hindu Moral Ideas (p, 113). 

In Manu-smrti (\', 45-5n) various grounds arc nu'nlioned for disapj:>roying 
llte use of meat : its unobtainabiiiiy without injury to living beings, its disgusting origin, 
and cruelty of fettering and slaying corporal beings. But, strange to say, in the course 
of this very adhydya we come across several verses recognizing the lawfulness of animal 
food *without any aucnipi at reconciliation. 
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(IG) Anantakdyas should nol be taken as it would lead to the 
annihilation of ananta jantus. 

(17) Sandhatia also known as astyanaka (Ouj. ‘athanum’) of bilvakas 
(bilutii in Giij.) etc., should be avoided; for it is a cause of the sainsakti 
of living })eings. 

(18) GhoJavaiakas atid dvidalas mixed with raw i^nrasa^^ are to 
be avoided as tliey are likely to lead Xo {\\c sa{n,sakti oi' sukpna jlvas 
knowable to the ornniscbuit. 

(19) Fruits of the egg-plant shoidd not be eaten Jbr it leads to 
iniich sleep and (^xrites passions. 

• (20) Fruits and floweis of which names are not known, should 
not b<‘ taken ; tor, on(‘ of these flowers or fruits may be the very one 
which ouglit to be avoided, and so, if taken, it breaks the vow. Further 
if it is poisonous it may cause death. 

(21) By tuccha fruits are meant those ol rnadhuka^ bilva (bill in 
Guj.; etc,, By implication are meant leaves of tandulikas piayduced in 
tlie rainy season. 

Tuccha fruits may mea.n cavalaka^ simba etc. which art* half ripe and 
tender. By eating siu'h fruits tlnua* is no sat isfat lion, and, on the 
contrary it leads to many faults. 

;22) ‘Galita rasa’ nwdw'^ kul hit anna i .e., Ibod in a rotten condition. 
It telers t<» puspita odana (rice with phuga /.c., mould;? Gurds of more 
than two days standing, shotild be also avoided as it is likely to lead 
to hiinsd. 

Diet oj the Ajlvikas — In Vidhapannatti 5; s. 3r>0) it is said that 

the twt Ive adherents ol' tin* Ajivika school abstain from eating five kinds 
of iruiis c/:., umbara, vada (Ininyan) bora (jujube fruit), setura (mul- 
berries^* and pilankhu and from onions, garlic, bulbous roots etc. 

In Sdyagada ( 1,7,1 2) it is said : Some foolish persons say that libera- 
tion is attained by gi\ ing up salt, some say by resorting to cold watei , 
and some say by oblations. 

Silanka in his com, (p. 15!)!)) on it notes a variant for 

viZ‘, of and (‘xplains it as garlic, onion, milk of a 

she-carnel, beef and wine. 

Diet of the hermits and others — Vidhapamatii furnishes us with informa- 
tion regarding food taken by hermits and others. For instance, the 
Bdla-tdvasas live only by eating leaves that fall of!' naturally from trees 
(I, 2-25) and the live on IVuiis and use their teeth 

as mortar (XI. 9; s. 417). The Ambubhakkhis live on water only, 
the Vdyubhakkhis on aii' only, the Sevalakbhakkhis on moss only, 
the Mdldhdras on roots only; the Kanddhatas on liulbous roots only, 
I aydhdras on barks only, the Pattdhdras on leaves only, the Puphdhdras 
on fl")wers only, the Phaldhdras on fruits only, the Blydhdras on seeds 
'Only, and some oh rotten bulbous roots, roots, flowers and leaves (XI, 9; 
s. 417). 


It iiRplies three things : (i) a c«>w’s milk, (ii) curds and fiii) butter-milk^ 
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As Staled in Ovavdiya (s. 73) the Dagabiyas take water as tlie second 
item in the meal. According to Amtogadddra (s. 20) tlie Bhikkhondas 
eat nothing except wliat lias been obtained as alrns and will not take milk 
unless it had been milked by another. 

These particulars regarding diet suggest ilie tiends ol' thought ol' 
dilTerent classes of hermits and others who wanted to have their rt)od as 
far fiY'e iVorn hiinsd as possible. 

Dress and fool -wear — Even a virata Jahici layman willingly ]jnder“ 
takes to cut short his reqiiirenKaits and possessitrns. 'ilien what to say 
about the Jaina monks and nuns ? I’Ik'v ha\e no ])oss(‘Ssiom nothing 
\ehieli tliey can claim as their proper ty, Jnsi as tlug' g<a food by begging 
so do th(‘y get cloth to wear', d'heir dress is very veny simphe l-VjJ)- 
pishness has no place in their lil'e. They have* nothing to do wiih foot- 
wear; for they go l)are-foot{‘d even though they travel on foot. Tliey 
keep no iimirrelia to protect themselves from luait or rain. 'I'lie ('ase of 
ilie Jaina laity is otherwise. Ncvertheles.s their dress, foot-wear etc., 
are expected to be such as are consistent with tlunh vow oi' afiidtsd and 
also with their age, status etc. 

Occupations— A Jaina who has undertaken twelve vows sliould tr y 
to maintain liimseh' and his family by belun occupations than thosr* 
wliicli involve a great deal of slaughter of living beings such as butchery, 
bre\veiy, gun-rnaking etc. Tin* occupations vliicli h(‘ should a\'oid a'< 
far as possibh* are known as fifteen karmdddnas, as they generate ko-nnan. 
They are : (/) Irurning a kiln, (/?) cutting jungles, [Hi) selling carts, 
(iv) receiving hire, [v) digging the earth, [vi] trading in ivory tue., fr/yi 
dealing in sealing wax, {riii) tiading in liijuid things, f/.v) selling bipeds 
and cpuulrupecis, (a) selling poison, (a/) wijiking witli a machine, i 
mutilaung or culling limbs ol an aninud, [xHi) buniing jungles, 
[xlv) drs'ing up water- tjl hike aud llu‘ like and {m} lanuug obnoxious 
animals etc. 

The iruc hath- An Uttara/jhayana (XII) tlnuc is a discussion al^oiit 
true 1>ath. A saint is asked a (piestion: Wliieli Is your reservoir ? 

Which is your .Hlnti’-ilrfha ? And Avhat is that placo wlierrin on taking 
bath you imnovc dust ? (45). 

The ariswei' is : Dharrna is my ri^setvoir. (adibacy is rny holy place. 
On taking bath in lli(‘ praise-worthy and pure le,{yd of the soul I Irccoine 
clean and purified (40). 

This bath is seen l)y the ku'alas. This is the gresat batli praised by 
sages. The greatest sages on taking this bath have attained tire highest 
abode (47). 

f^Ilanka in liis com. (p. 120a) on Aydra says ; Bathing with water 
does harm to the yatis and the rclilrate. T4(* siipixuts it ])y quoting 
the fi,»l]owing ix-rsc : 

Tins quotation with the variant Ff % hrr occurs in his com. 
(p IfiOa) on Sayavada (I, 7, 14), 
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Ah regards inic l>atli he qiioU'S a veist^ as iindiM- : 

If i 

*f q'r 51%: ii ’’ 

This means : one whose body is made wet by water is not calktl 
‘"snata”; he who has taken a bath of vo^vs is ‘‘snata"’, and he is pin t' (ex- 
ternally and intct niilly as wtdh 

Dayd ~ Dayd^ kanind are synonyms, mul th(‘ir haiglisli ecjuivah'nis 
are mercy, compassion (Uc. Dayd (c(mi])assion) is of two typ(^s ; (i) 
dravya-daya cind (ii) blidva-dayd . 'I’o fmt(‘riain a thought oCt einoving rnisrry 
of the afiiicted is dravya-daya \\d\crc'c\^ th(' atlituch' ol' iinpro\ang (lu* (‘on- 
•dll ion of a siniKO' is bJidra-dayd, 

])dna -d\\ 1 hdna dX; s. 715) ten tyjtes of ddna are mtmtloned 

tqjiir ^ ^ d ‘k wA\d d 5o n ’’ 

These types av(‘ tlu' outcome of tlu' tem moiiv<\s : (i) compassion, 

{ ii ) assistance to th(‘ disiress(‘(l, (iii) {'ear of the riifo’ and tin* like, (iv) 
grief, t^v) Itaslifulness lack of saying no liatly, glorification- - 

satisfiying on('’s pride, (vii) help to th(‘ irreligious, (viii) fulliInKmt of 
ih(' needs of tlu' deserving, fix) desite of being obliged and (x) leturn 
of previotis obligation. 

Shawt'r offlonu'rs in a sanuiva.sarana - In (A’ery .o/W(7(77.vY;;v7/a/ ('onsi riicted 
l)y ((destial l)(*ings, gods (.lischarge a. sliowtu' of i'ull-ltlown llowaas wiili 
their stalks hedow and laces u[)wards. 'flK^se ar(* ol’ fi\(^ (olours and aie 
such as are produced on earth and in water. fhe shower is knee-de(“p. 
S(; persons ('oining to lh(‘ samavasarana and going (lom it ha\’e to pe.ss 
through- as it werc^ to wade through th<‘S(‘ {lowers. So acjuestion arises 
as to tlieir molestation at the liands of monks wlio (‘orue to tlif^ sama- 
vasarana. This cjuestiori is fully diseusstxi as uiuh'r by Siddliastma Sfu i 
iuliiseom. p. 1 07a- 1)) on, T(7c”r/iv7gfnY7;7((/(///r7?vn lb* raises tws) (pa^siions 
as under and then answers thtun : - 

(i) How do the monks whose luxirts aiY* full ol' (‘ornpassiou for il\ lug 
beitigs, p{‘rform various activities sucli as sia.\iug, going, (Utx, wlum tluae 
are flowers in the samavasarana ? 

(ii) Do not th('S(* activities lead to the chssi riK'tion of liv(x in flowers ? 

Some answer tlu'se c[uestions by saying that tluvst' flowei's are liielcss 
as they are construct(‘d ]>y gods. But it is not sound; for, over and above 
the artificial flovvets created Ity gods then* are other llowers produced 
ou earth and in water. So sa\^s tin* dy^ania. I'lu* ])tu tineni gdthd is 
as follows : 


'I'his verse beginning with instead of exaurs as v. 54() in 

Avassayaniijutti , 
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C,)u^ being reminded of ihis gdlftd some reply : gods do not shower 
flowers in a place where the vratins (those who have taken a vow) stay. 
This, too, is no reply; for, the monks and others do not remain unmoved 
in one and the same place like a block of wood ; they do stir out when 
needed. So the real answer to this cpiestion as accepted by one and all 
the gltdrthas is : just as (here is no mutual inconvenience caused to persons 
attending a samaraHirana in spite of the overcrowding of hundreds of gods 
and other beings there, so, in this case, too, there is no molestation of 
flowers, though several monks and laymen pass through them. On 
the contrary, these flowers derive joy which they would, when sprinkled 
^vith nectar. This is, of course, due to the atisaya (excellence) of the 
Tlrthoii kara concerned . 

Himsd of the himsra {injurmis) beings — In the svopajna com. (p. 70a) 
on Togandstra^y. 0-12) the view of those who advocate killing of' the 
injurious living beings is noted. It can he summarised as under : — 

Some say that those living i)eing.s who kill others e.g., carnivorous 
animals, should be killed; for, wlien one himsara being is killed certainly 
it causes protection to many. But this is not proper; for, in this world 
each and every living being is hi?hsra. Besides if dharma has its origin in 
ahimsdy how can it be attained by practising hi,)/.sd ? Lotuses which 
are ])orn in water cannot ])e produced from fire (on the contrary they 
get destroyed by fire) Himd is the cause of sin. So how can it destrov 
sin ? Kdlakdia (poison) which is the cause of death, cannot give life. 

Kindness to lower anbnals -Even the Jaina laity is kind towards lower 
animals.^® Then what to say aljout their saints whose kindness knows 
no bounds as it extends to even one-sensed beings — the whole sentient 
creation ? An ordinary Hindu will be amazed and feel proud to learn 
that “in the history of western Ethics, too, some regard has been shown 
to lower animals in their relation to human conduct.”®’^ In History of 
European Aiorals (Vol. II, p. 116G) we have : 

’Toasting aside the dogma of transmigration, or at least sjK*aking of it only as a 
doubtful conjecture, places the duly of kindness to animals on the broad ground 
oftfie affections, and he urges tiiat duly witli an emphasis and a detail lo which no ad- 
equate parallel can, I believe, -be found in the C.lhristian writings'*^* li»r at least seventeen 
hundred years. He condemns absolutely the games of the amphitheatre, dwells with 
great force upon the efTect of such spectacles in hardening the characler, enumerates in 
detail, and denounces with unqualified energy, the n^fined cruelties which gastronomic 
fancies have produced, and asserts in ihe strongest language that every man ha.s duties 
to the animal world as truly as to his feJ low-man." 

In Evolution af Hindu Moral Ideals (p. 1H.5) there is a following 
remark to which I subscribe entirely : — 

‘ It is absurd to suggest, as lias been done by s< writers on comparative ethics, 
(hat tins duty of kindness to the lower animals is contact'd with the rloctrine of transmi- 
gration of souls or with what has been described as zoolatry." 


•15 In Manu-smrti (XI, 1.31-134) it is sai<l ; for killing a snake, a Brdhnana slyall 
give a spade of black iron, for killing a eunuHi, a load of straw and a mdsa of lead, for killing 
(arui\orous wild beasts the ofTcaider should gi\'C a niilch cow to a Brdhmnnn. 

Accortliiig U\(diut(inin-snirti (XXII, 27) no penance is ncc<‘ssaiy ior killing a harlot. 

’I'f-nder interest in animal life is one of the most distinctive features of the poetry 
of Virgil. 

Vide Hindu Ethics (p. 223). 

By “he" is meant “Plutarch.’* 

09 Por the attitude of Christianity towards lower animals see The Origin and Dtve- 
lopement of Moral Ideas (Vol, 11, pp. 506*614) by E, Westermarck. 
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Hunting etc. — Hunting is an antiquated form of amusement, belong- 
ing to the days of bull-baiting and cock-lighting. No gentleman 
now wishes lor the resumption on its formal scale of the hateful cruelty 
involved in worrying foxes, hares, otters, and deer until they arc 
half-dead from exhaustion and then finishing them off by letting them 
(all accept the deer) be torn to pieces by liounds. If any one says that 
sometimes the hunted escape, I say they very often escape with lungs 
irreparably injured and other organs oi- limbs painfully damaged, i 
completely agree with Hamilton Fyfc, President of the '■League against 
Cruel sports’, when he says : 

“Look at it how you will, the worrying, chasing and hideous slaughtering ot 
animals for fun is abominable, inhuman, not to be any longer endured. 

* None should torture or kill animals for lim. Some naughty boys 
take delight in tying a tin-box or so to the tail of the donkey. But this 
is their stupidity, and it shows lack of humanity on the part of their parents 
or guardians, if they tolerate this ill-treatment of the donk(‘)' and the 
like, even when they come to know about it. 

AJaina, worth the name, cannot think of taking delight in hunting, 
shooting, fishing, etc., when they are resorted to, for the sake of mere 
fun. Even the law does not allow shooting of a doe and hunting of a 
species when it may go to the length of its extermination. 

CHAPTER Mil 

Attack Against Sacrificial Himsa and Oblation to Heities 

[Sacrifices in Olden India and their condemnation, the True Sacri- 
fice, story of Parvata and Narada, dctci mination of the gati^ homa^ and 
oblations to Deities] . 

Every rule has an exception. Ihc general rule such as '‘no living 
being should be killed or injured” has an exception, in case this kiynsd 
is enjoined by the Vedas. This view, though, not much supported now- 
a-days, was once strongly held and defended by a religious school in 
India. 

Sacrifices in olden Judin and their condemnation, — That horses, bulls and 
even human beings were killed for sacrificial purposes in olden India is 
a fa( t which needs no proof. So it will suflice to refer to Aitareya 
Brdhmana (1\') only, d'hat even, at a very early period of our history 
this practice was condemned by some of the Vaidikas, is als<* l)ornc out 
by this vt^ry Brdhmana . Further, that vcgetal^les which were substituted 
for animal offerings were regarded as characteristic of ‘ksatra-yajha', is 
also suppoiled by various works such as MBh (Santi-parvan, 
Narayaniya scrlionj. This shows that there was a sharp ditference of 
opinion regarding th(‘ animal slauglitcr and mcat-cating permitted or 
prcscrilred in certain cases such as a sacrifice, certain srdddlias, reception 
of learned guests, cUc. lliat the P urva-MlmdiH^akas wore for this practice 
while the Sdhtkhajas, the Jairmy and the Bauddhas denouneved them is 

T his is referred to in Bambhadattacariya, a narrative occurring in the commen- 
tirv <pp. 185b — 197b) on Uttorajjhayarfa (XIII) composed by Nemicandra in Samvat 
1129. 

10 1 Vide The Spectator No. 6137 dated 8*2*46. 
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borne out by their literatures.^^* Turning to the Jaina literature we 
find that Syadvadaniahjarl composed by Mallisena in Saka year 1214 
i.e. 1298 A.D. {'urnishes us and deals with this topic in a compre- 
hensive wav. Dr. A. B. Dhruva in his Notes on SM observes on 
p. 338 

‘‘The texts of Smrti, Mahahharata and Puranas, as well as the views of 

Samkhya, \'edan a and l)hakti schools of religion cited in the Syadvad.imahjai i and 
in the extracts gdven above leave no doubt that there was a strong body of opinion 
even in Brahniinism which rev^olted against hiihsa, even Vaidhahimsa (i. e. hirii.s;) 
prescribed in l^astras, such as animal slaughter in sacrifice). This trend of thought 
.seems to have come down from times earlier than the rise of Jainism and Buddhism, 
mainly in the Bhakti and the Juana schools distiiiguislied from the ritualist school of 
Brahmanism.*’ 

llic {rue sacrifice- -lit Utlarajjhayana there is a discussion as to what 
a true sacribet' Is. I’or instance in XIT, Bl) and 42-14 it is said : 

^ qR 1 

R It sA 11 

H|(5i 4 3irf| II II 

■ % ^ 'd 

d 5dl ? Hi ^ r| ?. I 

d Hf'd ! 

trw I'Jiire ? II «■ s II 

ddi 5 iVti 

^ini gdl era dJIKflW I 

tT5l gjdl 

gilllB IfB'j'l BB?B II -fif 11 " 

108 Prof. Dhruva in his Supplementary Notes (p 23S) to S.M. says: — 

“A few texts bearing on the subject of 4% ill also be found \\\ Mathara-i rtti on the 

Samkhyo hdrikas. For a I'airly huig list of U'xts bearing on ahuhu'i ,,u\(\ ynjna and translated 
in the various vols, (.4 ihe “Sacred Books of the fbisi" see ‘Wliiihsa*' in (aj Jaina religion, 
(b) in Buddhism and (c) in Brahmanism on pj). and “Sacrifice -(d) Relatiie 

value or worthlessness of sacrifice, and symlxdical sacrifici* on pp. 482-83 in V\nitcrriiz 
“Ckmcisc Diclioiiary of J'.aslern Religion.’* 

The pertinent volumes and their pages for (a) aic: — 

\'o). XXIT 31 ; XXIT 3b; 38sq, ; XIA’ 217 sq., 218n. 311 ' XXII 3b-32, 
basq.: XLV, 25, 33.sq., 251.sq,,‘jr,4, 25tb 27J , 2!‘5, all, .351. 404sq.; XXIT 202-4 ; XL\' 
2t»0, 200, 3(Misq., 314, 320, ,374, ///, .38t».sq.; XXIT 3-14, (>2, ,/c' ; XLW 230, 259, 21, 
279, 280, XXII 47, 47n., 72. 75, !)7, 100, 120, 120, 128, 132, 130sq.. 139, 145, JOIsq., 
l()9sq,, 178-83, 304-8; XIA’, 129, 135sq., MOsq., IT 145; I45n, 204sq., 10, lOn. 
255, 255n, XKIL M»3s(j., 117, 7sq , 07;(i7n ; XTV 293. 358 ; XXII SSsq. 104-110, 81; 
XLV 17sq.; XXll 12, 18: Xl,V ,55, 7Hsq., 114, 418sq., 42T33, 42!n., 3]2sq., 357-GO. 

A must interesLing and instructive treatment of the subject with a long list of quota- 
tions made from the MBh and the Purana and the Srnxtis will be found in the edition of 
the Sdmkhya Knrikd with Sdrhkhya-TaUiakaunmdi annotated by Balarama Ud^sina of 
Ben airs. 
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These mean: Oh dull-witted ones ! You once moi-e commit sin by 
harrassing pranas and bhutas when you touch in the evening and in 
the morning ku§a, a sacrificial post, grass, wood, fire and water (39). 

Those who are well-restrained by the five samvaras^ who do not 
crave for life in this world, who have given up (attachment to their body i 
perform the best sacrifice which is highly victorious (42). 

What is your flame ? What is your place for a flame ? What are 
your laddies ? What is your dried cow-dung ? Oh monk ! Which is 
your fuel ? What is your sdnti (i.e. rite for averting evil) ? And what 
oblation do you offer by the flame ? (43). 

* Penance is my flame. The living being is the place of my flame. 
Activities are laddies. The body is a dried cow-dung. Karmans the 
fuel. Activities surcharged with self-control is santi. And I offer praise- 
woT'rhy oblation to snges. (Tlj. 

Story oj Pa)vat<i & Kdrada- ln Wisudi vahindl p. 189) we have ; 

Oiicc wh(*n Parvata was explaining to his pupils the meaning of the 
word 'aja\ Narada, his co-student, happened to go there. Parvata ren- 
dered ‘aja’ as ‘goat’. Narada corrected him by saying that their precep- 
tor Ksirakadambaka had taught its meaning as ‘corn three years old’. 
Not only did Parvata not agree toil, but he bet that whoever was proved 
io be wrong should have his tongue cut off. Thcieafter Parvata and 
Narada went to tlieii- co-student Vasu, a king. 

In tin* meanwhile when the mother of Parvata came to know about 
this she was grieved. She said to her son that his father had explained 
‘aja’ just as Narada had said, and he had committed a great blunder in 
belling. Parvata said that he was not prepared to withdraw his word. 
This caused extreme anxiety to her. In order to save her son she went 
to Vasu. He said that as Narada was right he could not give a vcndici 
in favour of Parvata. Then this lady got exasperated and argued with 
\^asu ; but as he did not yield she left him in despair. Thereafter Narada 
and Pai vata went to the royal court, and Vasu sided with Parvata. Gods 
goi eutaged at this, and they immediately dcstroy(‘d the cr\stal throru 
of \'asu whirl) was giving a false appearance to the .spectators that ViXMi 
was seated without any support. 

Determination of the gaii — Once when this very Upadhyaya, Ksli aka- 
dambaka by name, was teaching his own son Parvata along with Vasu 
(a prince) and Narada, a Bralimana, two edrana-rnunis happened to pass 
by his house. On se(nng these three pupils they said : One of them will 
have a good grade of existence {sad-gati) and the other twa> a bad one 
[dur-gati) . On hearing these w^ords Ksirakadambaka became anxious 
to find out a.s to who w^as going to have a sad-gati. He thertrupon prepaied 
three cocks out of flour and gave one to each of his pupils with the instruc- 
tion that they should kill their cock in a place not seen by anybody. 
Vasuwamt to a dark cave, and there he killed his cork. Parvata did so 
by remaining hidden behind a fence of a field. Narada went to a forest, 
and he w^as about to kill his cock when an idea struck him that though 
there was none th(‘re, at least he and God did see what he was about to do. 
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As there was no such place which was hidden from him and God, he 
went back with his cock and explained to his preceptor why he did not 
kill it. 

Vasu and Parvata narrated to the preceptor what they had done. 
This made the preceptor infer that Narada was to have a sad-gati whereas 
the remaining two dur-gati. 


Homa — From Viodgasuya (I, \) we ic.trn tha? a king Jiyasattu 
(Sk. Jitasalru) had a Brahmana purohita Mahesaradatta (Sk. Mahe^vara- 
datta) by name. He was well-versed in the four Vedas ^ etc. In order 
to enhance the kingdom and power of this king he caused c\Try morning 
a boy from each of the four castes, viz. Brahmana, Ksatriya, Vai^ya and 
t^udra, to be seized and their heart-lralls extracted alive witli whtej^. 
he performed ^:\T\X\-homa i.e. homa sacrilices to propitiate gods on Irchali’ 
of the king. On tlic eight a,nd the fourteenll» days (of every fortriigiit) 
lie did so, but tlie number of boys from each caste was two. pA'Cry four 
months lie \)OA'{ovn\od sdtifi’homa with four boys of eacii casu , witli eight 
cat'll every six months, and vviili sixteen each every year. Whenever 
king Jiyasatiu was attacked by an enemy, Mahesaradatta caused 800 
boys of each rastt* to b(‘ seized, and In- ptu lormed with their 

heart-balls extracted alivix 'Fherenpon tlie (memy's anny was cither 
iiTmiediat(dv d<*stro\(al or clna-ked. 


Iliis shows that (dfrring ol' human sacrilices on the vw of important 
undrrtakings was in \a)giie at on^‘ tlTnc in India. 

Oblatitais to deitit'^ -Some persons ollei' a human iK'ing or a bea.st 
to a deity as an oblation with a view to warding oil an evil or to fulfilling 
the vow undertaken wlieri some desired goal is to be achieved . Hema- 
raiidra in his 'fopjiHdsifa ; ihose criicl person.^ \\ho kill 

aiiiinals untlci ilu‘ guise of au olilation u> a deity or a sa( tilu e, aUalfi 
a bad grad<* ol existence'. (ii its «. om. tn* explauis hlr it\'' as Blfsi i ras a . 
Gandika and others. 

A human oblation to Kaccayani ! Sk. Katya^ani) is twice referred 
to in Samardiccacariya where on pp. 530-5o2 a beautiful description of a 

temple of candiya (sk. candika) is given the description tvhich may 

remind one of Vhndhyavasini given in Gaiidhavaha (pp. 285-336). 



NAGAVARMA AND JAYAKiRTI ON 
KANNADA METRES 


By K. G. Kundangar 

C HANDOMBUDHI the only earliest work on prosody that has come 
down to our hands is of Nagavarma of 990 A. D. The author 
• refers in it to Pihgala, Jayadeva and Aksaradhcivala. In this 
book he treats at length Samavrttas, Malavrttas, Ardhasamavrttas, 
Visamavrttas, Ragales (Raghata, also called Paddhati and Pajjhatika 
in Sanskrta and Prakrta respectively), Matravrttas, and Karnataka- 
visaya-jati (Tripadi, Akkara — Aksara in Sanskrta — , Ele — Ela in Sans- 
krta — , Akkarike — Aksarika, Caupadi, and Satpadi). Of these some 
Malavrttas, Raghatas, Matravrttas, and Karnataka — visaya-jati have 
been treated l>y Jayakirti in his Ghandonu§asana which has been partially 
published recently by Prof. H. D. Velankar in Journal of the Bombay 
Branch Royal Asiatic Society N. S. Vol. 21, 1915. This has afforded an 
opportunity to compare here the Vrttas as they occur in both these works. 

Samavrttas need not be touched as they arc common to both Sanskrta 
and Kannada except Uipalamdla and Campakamdld which are not of com- 
mon occuraiicc in Sanskrta literature. Their definitions are ; 


Its scheme will be : 

* ULI i I UUU 1 -UU 1 -UU i -U I u ■ 


Its scheme will be ; 

UUU 1 U-U I -UU I U-U I U-U I U-U 1 -u-,, 

In the Malavrttas Nagavarma refers to the only two vrttas — Lalita 
and Kusumarasa. Lalita is also called Lalitapada. The definition 
given by him runs thus : 

Lalita has ganas^ with Vatis at the 8th and IGtli 

Syllables. 


1 




*r<TO — 3fc5 

— ^13 


wn — 5# 


13 
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Lalita is also included in Matra-gana-vrttas under the name Laya- 
grahi. It is a vrtta of four lines and contains seven ganas of 5 matras 
and one of four.^ Dr. Kittel differs from this view. He says that each 
line contains 7 ganas of five matras and two gurus, and yati at every 8th 
syllable. According to this the scheme will be : 

~uuu I -uuu* I -uuu I -uuu* I -uuu I -uuu* I -uuu I — II 

Nagavarma-Chandassu H 276 il 

This variety closely resembles Kusuma-satpadi. 

The next Malavrtta described is Kusumarasa of 31 syllables and is 
defined and illustrated by the same verse.* It has ganas 

and caesuras at the lOlh and 2()th syllables. 

Of these two Lalita has been traced in Kannada poetical works 
while Kusumarasa is not met with so far. 

Acyuta, Kalpalate and Raviprabhc are the three Ardhasama 
vrttas to be found in N’s Chandornbudhi. 

In the Acyuta, the lines of Sumukhi and Citrapada arc used alter- 
natively. The scheme of the vrtta therefore will be : 

I 

II 

I 

n 

Similarly Kalpalate is formed of Rathdddhata and Nirupama lines. 
The scheme will be 


\ 

II 

I 

II 


i Kannada-kaipidi, p. 113. 

The following line is an illustration from Kittel : 

^ f 9 »t^« 5 n 205 u 

® qR?w»itni5i» 55>T I 

II 

*ni%g3^V 1 

¥r^ir ir<*< ii 
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Raviprabhe is formed of lines of two vrttas of 20 and IB syllables 
and its scheme will be 

11 

II 

It will not be out of place to illustrate here an instance of Ardha- 
samavftta occuring in Gadayuddha of Ranna (993 A. D.). It is formed 
of MattebhavibtTdita and Maha-sragdhara lines used alternately. 

*fw 5r%' JTir II M-yi II 

Nagavarma defines Ardhasamavrtta : 

‘‘When a metre is formed with changes in lines by adding or remov- 
ing some syllables it is called Ardhasamavrtta, I explained to you 
clearly, oh lotus-faced one.” This definition gives a clue to understand 
the fact how poets were indulging in forming new Ardha-sama-vrttas 
of their own. But the fact that Ranna has not named it is itself a proof 
of its new formation. 

In the Visama-vrtta section Nagavarma mentions Udgata, Tripa- 
donnati and Pada-catururdhva. In addition to these Jayakirti gives 
Saurabhaka, Lalita and Kirti. He does not mention Tripadonnati. 
All these are described in IV Chapter of Chand5nu5asana. Nagavarma’s 
definitions of the three Visama-vrttas arc given here with a belief that they 
will be useful for comparison when the whole of Chandonu^asana of 
Jayakirti is published by Prof. Velankar. 

Udgata : 

I 

II 

II * 


^fJT33rg<^r ii ^os 

• gV I 
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Tripadonnati ; 


I 

WW II 
WWI 
HW’T 11 ’ 

Padacatururdhvam : 

I 

I 

I 

II 2 

Mention is made of two Kannada v^ttas Duvayi (Dvipadi) and 
Utsaha or Utsava in Chapter VI of Jayakirti’s ChandonuSasana. 

Duvayi : 

Duvayi has two lines, 'fhe first gana of these two lines is to contain 
six matras. The other ganas must contain four as in Kanda (Skandha) 
and the sixth is to be a Jagana.^ Each line is to contain 28 matras. 
This definition tallies with that of Jayakirti. 

Utsaha or Utsava : 

This vrtta belongs to Karnataka-visaya-jati according to Nagavarma. 
It is therefore necessary to understand the nomenclature of the Ganas 
mentioned by the two authors Nagavarma and Jayakirti. Following 
is the table giving necessary information of the Ganas according to both 
the authors. 


=qg’[«[tf55«!55R I 

=q5^5TqR4r%5#ii ii ii 

^35 II 

II II 
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K1 


Gana- 

prastara 

Nagavarma’s 

name 

J. K.*s 1 
Name 

J K.’s 
short sign 

Varie- 

ties 


Brahma 

Rati 

Ra 

4 


Visnu 

Madana 

La 

8 


Rudra 

Sara 

Dha 

16 

1 


(For the details of these ganas please refer to J. U. Bombay, Vol. IX, 
Part 2, September 1940, p. 171). 

Utsaha : 


In this vrtta occur 7 Aja-ganas (with .3 matras) with a long syllable 
at the end and sweet sounding letters,* In this definition both of our 
authors agree, ^ 

Mahbtsava of Jayakirti cannot have a place in KarnStaka^visaya- 
jaii inasmuch as it contains a Jagana (u --u)- 

Layottara : 

Layottara-vrtta occurs in Ncmicandra’s Lilavati.* Its definition 
though not given by Nagavarrna may be deduced very easily. Each 
of its lines contains 14 ganas of 3 syllables and one of 5 at the end. 

The VII chapter of Chandonusasana is completely devoted to Kar- 
nataka-visaya- jati of which Tripadi is the first metre. There seems to be 
a little confusion in the opinion of Jayakirti when hf' appears to opine 
that ‘‘the three kinds of Tripadi are Citra, Victi a and Ela.’’ For, Naga- 
varma clearly difierentiates Tripadi from Citra, Vicitra and Ela and 
defines it independently, 

Tripadi ; 

The first line contains 4 ganas of 6 matras each with a caesura at 
the end of the second gana, an adiprasa in the third gana. The VI and 
X are to be Brahma-ganas.^ Jayakirti’s definition agrees with this. 

nrf|*rrRr JTf ^"^1- 1 

^ Vu ii ii 

II 

u II 

The scheme of the metre will be : 
uuu— I uuu— I uuu I —u— 1 
uuu-“ 1 — vi— I uuu— 1 uuuu I 
UUUU I —X— I uuu— I) 
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^ This metre is noticed in an inscription of about 700 A. D. at BadSmi. 
Later on it became very popular with the Virasaivas. Tripadi, when 
recited in a particular way, gives rise to a new metre called Sangatya. 
In reciting, stop at the end of the III gana of the second line and repeat 
the whole line once again as a third line of the verse. Finally recite the 
natural third line. This makes the metre to contain four lines and is called 
Sangatya. (Compare Ghatta-satpadi as defined in Kavi-darpana.) 

i V I) 

This verse may be recited as, and is recited now as : 

II 

II 

But in Sangatya the repitition of the second line is avoided and in 
its place a new line is formed to give a vrtta of four lines. E.g. 

gjflY I I 

c^tY II 

^yfrV ii g ii 

This Sangatya metre was of a later development and was first used 
by Sisumayana in his Ahjanacarite about 1233 A. D. 

Citram : 

This has a Rudragana at the beginning, Brahma-ganas at the VI 
and X places and Visnu-ganas at the remaining places.^ The scheme 
will then be : 

UUU-'U 1 UUU— 1 UU—U I uuuu I 
UUUU I UU VI — I uuuu I UUU— 1 
uuuu I —X U I UU II 

This definition does not agree with that of Jayakirti. He says that all 
the ganas are of the Madana (Visnu) type except the VI and X which 
are to be of the Rati (Brahma) type and VII and XI ones are to begin 
with two short letters ; whereas Nagavarma wants the I to be a Rudra- 
ga^a. He does not say anything about the VII and XI ganas. 

Gitralatlke or Vicitra or Citralate : 

If Citra contains a Rudragana at the end of the third line it is Citra« 
latike.* Jayakirti agrees with this definition in the formation of the last 

'q?#Vqio5n'?[- 1 

» ’T3[V« I 

jrwtjr' V’PTOI I 
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garia. The rest he says is to be like Citra. According to Nagavarma 
the scheme will be : 

UUUU— I UUUU 1 UUUU 1 UU I 

UUUU I UUU VI 1 UUUU 1 — U-“ I 
UU — U I UU X— I UUU II 

Ele — Ela of Jayakirti. 

The definition of Ele given by Nagavarma cannot be properly 
construed as it is full of spelling mistakes. The different readings 
also cannot solve our difficulty for the same reason. In the definition 
Nagavarma appears to opine that there must be three Rudra-ganas 
and the VI is to be an Aja-gana.^ This does not agree with the illustra- 
tion. The scheme according to the illustration will be : 

UUU— U I UUU— I 
UUU— I UU — u 1 
UUU— U I UUU VI -|) 

A second reading of the third line gives the required 

Brahma-gana. 

UUU-U I UU VI “ II 

Jayakirti’s definition of this metre is worth noting. The Ela contains 
the first two padas of two ganas each and the last pada of three ganas 
out of the four padas of a Tripadi. Thus the rule about the sixth and the 
seventh ganas is inoperative in the case of the Ela Tripadi as it does not 
contain them. 

Aksara-vrttas, Akkara of Nagavarma, arc completely forgotten now. 
The names of five Akkaravrttas are mentioned in Jayakirti’s Chandonu- 
^^ana in Sanskrta and Appakavi inTelugu. Their names are given in 
the following table : 


No. 

Naga’s Name 
and Ganas 

Jayaklrlis Name 
and Ganas 

Appakavi’ s Name 
and Ganas 

1 No. of 
j Ganas 

1 

Kirivakkara 

2 Vi' 1 Ku, 1 

Alpaksara ' 

2 Madana 1 Sara 

Alpakkara 

2 Indra 1 Caridra 

! 3 

i 

'o 

Edeyakkara 

1 Br. 2 \ i. 

1 Ru. 

Antaraksara 

1 Rati 2 Madanas 

1 $ara 

1 

Antarakkara 

1 Siirya 2 Indra 

1 Candra 

4 

1 

3 

1 

1 

Naduvanakkara 

1 Bra. 3 Vi. 

1 Ru. 

Madhyaniaksara | 

1 Rati, 3 Madana | 

1 l§ara 

Madhurakkara 

1 Surya .> Indra 

1 Candra 

5 


Dor ey akkara 

2 Vi. 1 Bra. 

2 Vi. 1 Bra. 

Samanaksara 

2 Madana J Rati 

2 Madana 1 Rati 

Madhyakkara 

n 


Piriy akkara 
] Bra. 5 Vi, 

1 Ru. 

Mahak?ara 

1 Rati 5 Madana 

1 Sara ; or 2 Ra. 

1 Ma. 1 Ra. 2 Ma. 

1 §a. ; or 0 Ma. 1 

Sa. 

Mah akkara 

1 Siirya 5 Indra 

1 C’andra 

7 
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Madhyakkara and Madhurakkara, the Telugu equivalents of Dore- 
yakkara and Naduvanakkara of Nagavarma do not carry the exact 
sense, while Jayakirti s Saman^sara and Madhyamaksara convey it 
properly. 

Nagavarma does not recommend yati to any of the Aksaravrttas 
while Jayakirti recommends that there should be a yati at the end of 
every gapa m all the varieties of the Aksara. Appakavi prescribes a yati 
at the end of the 4th gana in Piriyakkara, at the end of the 3rd in Doreyak- 
kara and Naduvanakkara, and at the end of the 2nd in Edeyakkara and 
Kiriyakkara. 

Piriyakkara is the only metre which has come down to us. Naga- 
varma defines it : ° , 

In each line of this metre the first gana is necessarily to be a Brahma- 
gana, then there are to be five Vi^nu-ganas and at the end there is to be 
a Kandarpa-ripu (Rudra) gana. In second and fourth lines the sixth 
IS to be a Brahma‘-gana. According to this the scheme will be : 

uuu uuu- I -uu I u I -uu I -uu i -u~- I 

uuu -u- I uu-u I j UUUU I -VI- i UUU-U'I 

uuu uu-u I — uu I — uu 1 uuu- I uu— u I -u l' 

uuu — uu I — uu I — uu I — Ltu I — uu VI I uu — uuj} 

It appears poets have not strictly observed this rule. Sometimes a 
Visnugana is replaced by a Brahma-gana and in 2nd and 4th line the 
Braharaagapa does not find its proper place. This irregularity is noticed 
inBharataand Adi-purapa of Pampa. Vide Kannada-Kaipidi pp. 
1 52"156. 

Doreyakkara is Samanaksara of Jayakirti, Nagavarma ’s defini- 
tion is ; 

This metre contains six gapas. Two Vi^nu-ganas and a Brahma- 
gana are to be at the beginning and two Visnu-gapasa and a Brahma- 
gana arc to be contained regularly at the end of each line.”* 

The scheme will be ; 


uuu- 

1 UUUU 1 uuu 1 uu-u 

I uu — U 1 

-- — 

uuu- 

I UUUU 1 uuu I uu — u 

1 uuu— I 

1 

UUUU I 

— u— 1 uu— 1 uuu — 

1 uu-u 

1 uu — 

uu-u 

1 -uu 1 uu - 1 UUUU 1 

c 

c 

c 

1 

uu-li 


cirnWriig it 

In the fourth line the VI gana is not the prescribed Brahma but a Vi?;nu. Dr. Kitel 
gives a second reading which rightly supplies the re- 

quired Brahmagana, 
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Jayakirti points out that this inrtrc has been used by Asaga in his 
Kannada KimiatTi-sahi])h'iva-kavya. An Asa^c^a is mentioned in Karna- 
taka-Kavicaritc Vol. I p. ‘it). 'The date asea ibed to him is t)15. But no 
Kannada work of Asaga is traced, though two Sanskrta works of his 
have come to light. ^ l^xamples of this metre are not found in Kannada. 

Naduvanakkara is Jay*ikir(i’s Aladhyamaksara. Nagavarma’s defi- 
nition is : 

'‘ddiis uKgre contains five gatias only. It is t(; contain a Brahma- 
gana at the beginning, thn^e Visrui-gatias in the middle and a Kamantaka 
(Rudra) gana at the (md like a row of lh(‘ five arrows of Kama/’^ 

^ I’hc scheme w ill be : 


UUU 1 

uu 1 

UU U 1 

UUUU 1 

UUU -U 1 

UUU j 

■UU 1 

uu -u 1 

U 1 

UU- - u: 

UUU 

1 ■ UU 1 

UUUU 1 

-U 1 

U~ - 1 

UUU 

1 -u 

1 UU~U 

1 UUU - 

1 UUUU — 


As illustrations of this metre Jayakirti points to Kannada Alalati- 
Aladhava-kavya. This is the first rehuamce to a work of that name, 
so far as we know. 

EdcN’akka ra i*^ J a yakirt i ’s Antaraksara. Nagavarma’s defmit ion of it is : 

' A Ihuhma, (\^'o X’isnii and a Rudra-gana occur in each line of this 
riK'tre, and (aicli line contains only four ganas.”^ Hr' does nr)t make 
jncation (d'vati in liis dtdinition. 

'I'hc sclicinc will be : 

UUU 1 — UU j LIU 'Ll I UUU- -U | 

UUL; 1 -UU I uuuu | uu u - 

UUU j - uu j U I • UUU I 

UUU 1 UUU— I uu— U I ~UU— li 

It is \\'('ll known from the Karnatesvara-katha and other Jain 
poems, says Jayakirti . 'fhesc works also havt' not come down to us. 

Kiriyakkara is Jayakirti’s Alpak.sara. Nagavarma's defmit ion of it is : 

'‘I'his metre contains only three ganas. I’here will be two Visnu- 
gvinas at thrr iK'ginning ol' ('ach line and a rudra-gana at thr' rmd.”^ He 
docs not nrmtion yati. This definition tallies with that of Jayakirti. 

' Asa,t»a, Ill’s works aiirl dale, J'lu- Kat'iidtuku Itisiorical OuarlLiiy, \'ul. If, 
ijpn. J2-17. 

q:|q'W^V ii '< «■# ii 

? 5 - ii 

m- i 

qfirV 11 n 

3t3'3T II 

ny n ii 


14 
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. The scheme will be : 

UUUU I UU I UUU' - U I 

UUU~ I UU I UUU -u (f 

UUU“~ I U 1 UUU “U I 

UUUU 1 ~U-“ I UU — u— li 

ll is well known in the Kannada poems like Srhgara-pinda-kavya 
says Jayakirii. This work also has not come down to us. 

Gaupadi is Jayakirti’s Catuspadika. 

Each line contains a Visnu-garia at the beginning and a Sankara — 
(Rudra) — gana at the cnd.^ According to this definition the scheme 
will be : 

UUUU I — UU— I 
UUUU -uu- 
UUUU -UU — 

UUUU -UUU 

Ghandovatariisa is Jayakirti’s Ghandovataihsa or Adivaraha. 
Nagavarma says “Each line of this metre contains a Visnu-gana at the 
beginning and then four Brahma-ganas.”^ Jayakirti agrees with this 
definition. The scheme of the metre will be : 

•' UU \ UUU 1 UUU 1 UUU 1 UUU 
— UU 1 UUU 1 UUU 

-UU , — U 1 UUU I UU— . uu- 
.y I I UUU 1 UUU 1 UU- 

Akkarike is Jayakirti’s Aksarika. Jayakirti agrees with Nagavarma 
in his definition. According to Nagavarma each line contains Visnu, 
Brahma, Vhsnii, Brahma , Visnu and Rudra ganas in succession and yali 
occurs at every sixth syllable." Jayakirti seems to prescribe further 
restrictions for the metre. According to Nagavarma the scheme will 
be v{‘ry simple and is illustrated by one line only at the foot note, 

Madanavati is the same in Jayakirti’s work. He (Jayakirti) appears 
to iiavc word fighting in the definition of this metre. He says “Every 
line nuist contain 22 matras only irrespective of the number of letters 
which it may contain ; but the last line must have 20 short letters followed 
by a long one, while the other lines must each have four Madanas fol- 
lowed by one Rati. In no case, however, is the rule of 22 matras in a 
line to be violated ; consequently the 4 Madanas together must not 
contain more than 18 matras, the last 1 being required by the Rati.” 
But Nagavarma gives three different forms of it in his definition. In 
the first variety there occur 5 Visnu-ganas followed ]>y a guru at the 
end.* According to this the scheme will be : 

UUUU I — UU I UUUU I UUUU I UUUU I — 

' g- 1 ii 

1 ?(i% ii ii 

^ grRgV”? grRg^^j^it n ii 

< gq g - 1 

qV ii ii 



WAGAVARMA AND JAYAKIRTI OK KANNADA METRES 10*/ 

In the second occur 4 Visnu-ganas followed by a Rudra-gana. The 
scheme will be : 

UUUU I — UU I UUUU I UUUU I uuuu — 

In the third occur three Rudra-ganas followed by a Visnu-gana. The 
scheme will be : 


UUUU- I uu~uu 1 —uuu 1 uuu — 
or UUUU— I UUUUU I UUUUU I UUUU — 

Gitike is Jayakirli’s Gitika. He calls it an Ardhasama-catuspadi. 
I’he definitions of both agree to a great extent. According to Nagavarma 
Uie second and sixth ganas of each half arc to be Brahma-ganas while 
the others are to be attractive. The second half is to be similar to the 
first. ^ This definition is defective. For, it does not state any definite- 
ness to the remaining ganas. Nagavarma’s scheme is : 

UUUU I I u — u— I 

UU — U I UUUU I UU— I UUUU— I 

UU— I UUU 1 U— I 

UUU— I — UU I I —u— i]' 

(In the first line there occurs the gana u-u - which has no j)lacc in 
Karnafaka-visaya-jati. If the reading of the line is corrected as erada- 
rolarenipcdeyo! — which is going too much beyond our limits — the 
scheme will be lairly within the reacli of the metre; uuuu | u | uuu-)- 

li will not be out of place in this connection lo fjuole an inscriptionai 
evidence of tlic end of the lO(h century ^vllercin all lh(‘ vritas ol’ Karna- 
(aka-visaya-jat i are mentioned as the various ornaments of Sarasvali" 


T[%q u 

^ 31 W - 1 

fffV II II 

* ilie aown-liall Pillar Inscription, Kolhapur, Nortlicni face, liiscriptiuiis in 
iNorlhcrn Karnataka and tht- Kolhapur State, Kolhapur, I'.flU, ]>i). 

c gii^r^fqV 

^ ¥ Ctsf q iff'imqr >T I q- 

1 V JTR I rr 5 i V 

I Hfts- 

1 Y agisqjqriV i 

¥ ^?rV 1 

< 1 X 55 ^i¥ff f ^fqar- 

iv» q I nifeV?rqn % 5 n¥ i ... 

••• ••• 
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purporting thereby that these metres were very popular with the Kannada 
people. But the literary evidence so far collected is not adequate to 
point out their popularity with the Kannada poets. I'he reason is not 
far to seek. Karnataka school of music, also known as South Indian 
school (Daksinadi) has gn^atly contributed to the growth and develop- 
ment of this part of prosody as has been noticed in the case of Satpacli. 
So N^avat'ina is right in defining them in the light of' that fine art which 
has made all his deiinition in this branch very defective. Now depend- 
ing as thcs(‘ metres are on Karnataka School of Music they had not, it' 
appears, n^ached the stage of perli'ction in Nagavarma’s tinuc llie poets 
were making experiments on these in their compositions depending 
(mtirely on their knowledge of music. This can clearly be seen in Jaya- 
kirti\s Chandonusasana and the poetical works ofPaiiipa, Poona, JNaga- 
varma, Ablnnava-Pariipa, Aggala, Sadksarade\a and others. Piriyak- 
kara has also been traced in Kannada inscriptions. Candraraja in his 
Madana-ti-laka states that the verse “Anga-nrp-ayati-tuhga-bliujam”^ 
is an instance of Edeyakkara, Kiriyakkara, Caupadi, two Satpadis. 
Tripaddnnati and other vrttas, in all 81 vai'ietics. He is a poet of the 
last quarter of the 1 i th century. After this pmdod Edeyakkara and other 
Akkara-vrtlas ari' not noticed in Kannada literature. But the only 
Satpadi which ^vas fully developcal at th(‘ time ofNagavarma was Sara- 
.sattiadi, 1 or, Raglcivahka, a very (amous jioet of (h(‘ (‘>tli centui')' 
and Kumudendu of' the thiul (juartcr of' the sani(‘ century ha\(‘ Ix'cn 
I'ound to have ('\perimented on the lomis olThe oIJko' S al paefis. l^o\^- 
(‘vei , Kusuma-sat padi lias licen iiKailioned b\ Ja\ aklcli and jayadeva 
lias used it in Jus ( utaT h“ninda 


i 

d' dW' I 

X'O I d- 

dh’ g...^qpi i 



\o d%fV ddrV I 

aTI3f^rJTcl-4>T5B^ ^13 4*1553^®! grf: [44 II 

l|V =4iqi4^''t , 4^1 q53tgi%3, 

4iS^g, f^’srq^qig, qiiiag, c y 

II Kar. K. Ca. \ ol. I. pj) ‘Ki-'jl. 

(Ikis forms rm instance of lalcyakkara Kiriyakkara, Gaupadike, two Satpadis, 
'J'ripaclounati, Valjamukhi, Trotaka, Citrapadaka, Katnala, Candrike, Indumukhi, etc., 
the 84 metres and J’adaniurajabandha and Gdinuirike. 

2 J. U. Bom., Vol. VI, Part III, Nov. 11)37, pp. 
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List of Abbreviations i.tsed in the Artici.e 

Bra — Brahma. Ru™Rucha. 

J. U. Bom. — Journal of the University of Bombay. Sa — Sara. 

Ma — Madana . V — V e r se . 

Ra— Rati. Vi— Visnu. 


Orthography 


Liberty has been taken to use Devanagari script for Kannada. 

The ai^sence of R and L in Devanagari and consecjuently their 
irjavailabilil)’ in printing presses has been made good ]>y the replace- 
ment of R. and L in their places respectively. 

Dravidian languages have short E and O. These ha\T been re- 
picscnted by and q, ancrV--de,*^f ^ do. 



EMERGENT EVOLUTION AND SAMKHYA 
PHILOSOPHY* 

Part HI — C. Lloyd Morgan’s Theory of Emergent Evolution 

BV T. S, MATTAnATJ , 

RoVi^l Ifislilult' of Si- it’ nr i\, Rtnnhay 

Advent of Einstein 

T he fi rst quarter of the preseut century has made stupendous progress 
in the domain of physical sciences. dTic discovery of the radio- 
«active elements towards the close of the last century threw a. flood of 
light into the darkness of our ignorance regarding tlie internal sti ucture 
of gross matter and the behaviour of particles that const itut(‘ it. Among 
the band of pioneers working in this difficult field of material philosophy 
Niels Bohr, Ruthei'ford, Broglie, Compton, Dumond, And(‘rson, Bragg 
and Raman have proved to be the leaders. But with the opening up of 
this new line of fruitful research, the difficulties in our way of conceiving 
the matter as made up of atoms wc^re also multipli<‘d. Do ihe ultimate 
partic'les that constitute the matter whicli is nolhing but (aiergy in dy- 
namic equilil.irium behave as waves or as pariichrs or as both, sonaUhing 
like wavicles, now Ixdiaving as (juanta ofenei gy and tluai as c'r)r]:)uscl<‘s ? 
Arc our conc(‘pts of statics in Em^lidtam geouKUry based as iIha’ arc* on 
larger objects, really useful in enabling us to undrrsland ilif‘ behaviour 
of the fine particles that go to constitunMlu" matnu ( )i-, is i( nec(‘ssary to 
form some new concepts appro])riate to desrrilK' tlu* Ix'liaviour of line 
ultrarnicroscopical parti('les constitutitig th(‘ matter? ConsidcM'alioris 
such as these led to the formulation of the theoicmi of Causs. Plank’s 
constant, I'clativity of lanstein, indet('rininism ol' Ikldington and tlu.* 
principle of uncertainly of Heisenlxu’g. d'hese W(‘r(' dearly tlu' signs of' a 
new orientation in Physics and Mathematics, but tlu' real dawn-breaker 
of this new era was Professor Albert Einsteii*) whose theory of relativity 
propounded in 190H produced as great a sensation as did the "'Origin of 
Species'' by Darwin in 1859. 

Chemistry alsf) had made notable advances in the elghti(‘s and nine- 
ties of the last century and in the first quarter of' the present ctaitui y by 
filling up the gaps in the periodic table of Mendeleef f'ormulatial in 1^7(1, 
and by discovering some new inert gases in the air such as crypton and 
xenon, and by establishing new classes of substances called enzymes, 
vitamines, virsuscs and bacteriophages. Agrowing l,)ody of workers in 
all sciences has been zealously trying to apply the new principles of relat- 
ivity and uncertainty in interpreting the physical, chemical and bio- 
chemical phenomena already discovered and making new discoveries. 

^ Parts I and II have been published in Review f Phihsopf/y and Relitiion^ Vo], 11, 
35,- 1942, and Vok 12, pp. 56-64, 1043, 
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Some of them have already gone beyond Einslein and are busy formu- 
lating a new geometry of space ; among these C. J. Darwin, Milne and 
Dingle liavc attained great prominence. The tendency tlius to interpret 
matter in the old static terms is fast giving way to the new indetenaninist ie 
way of explanation both in the biological and abiological sciences. 

In Biology two great meclianical hypotheses proponnd('d are the 
laws of Mendel and the germ plasm th(‘ory of Weismann. IVith the 
recent advances in our knowledge of the behaviour and structure of the 
chromosomes, part icularly in the light of th(‘ work ofDtA'ries on the muta- 
tions and H. Morgan's on the cliromosomes of lli(‘ fruit-fly, Drosophila, 
and t]i(‘ recent woik on lh(‘ gene-mutations ])y scwfoal authoi s botli th(^S(‘ 
hypolli(ss(‘S liave uiulergone considerable modifications, tfoiding rnor^' 
to^wai'ds the inchaerministic way of interprelali(,»n. A similai' re- 
action was also lujticeable in the domain of evolutionary ph ik)so]:)}i\' l]u‘ 
k<‘y-word (jf which has bcaai ‘dhnergence". dhe id(sa. of cm(ag( lu e, 
thus lias (antu'ged as a kind of revolt against tlic prt'forrnationist tend^ai- 
cles in interpreting the evolutionary processes; and it is jiroposed to deal 
with it mainly in this part. In order to appreciate the full significance 
of this new idea, it is necessary to understand the preformat ionist vie\v. 

Preformation and CIrkation 

\Vhen wc try to understand the. implications of the word evolution 
wc ask ourselves : aftei' all what is evolution ? Js it not unfolding of 
that which was enfokhal before ? Is it not a process vherc'hy (fiia implicit 
becomes jmst hoc expli('it ? Answers to these epu'stions, if we fitllow the 
nsued way of int(Tpreting llic evolutionary phimomena, will liave to he 
giv(‘n in the allirmativac But such a nai\'(‘ allirrnation on oiu' ])art will 
innnediai(‘ly open up the dnaidful chasm of the much vexed (jiH'stions in 
nhilosophy e.g. th(‘ piad'orinu tion versus e])igen{\sis,. dcitaTninisin versus 
iiid(‘l(‘rmiTtism. causation v(u\sus l ausality etc. If the (Aa)lut ionary process 
is a inert' hisujiy of thf' [ira'cedc'iils and anteccalents put tog('ther in an ad 
hoc ma.nn('r, astlu' mec hanistic interprc'tation of th(‘ (‘vohulonatv process 
by DaiAvinand Weismann does in tcu ins of tiie pnmning agencA of Kkilnral 
sclccaion and variations, (hen evolution ainounis to nothing but pre^Tor- 
mat ion, a roncc'pt cpiitc' comincai in the philosophy of Plato and oiIk't s. 
But to a dispassionate' seeker after (rnlli, in addition to th(' pi efhrmation- 
ist viewa two answers suggest themselves : (1) lie rna\’ admit tliat the 

evolution along with the novelties arising in it are the inanifestat ions of 
some extra-mundane power, or (2) he may accept them as an integral 
part of reality manifesting itself in evolution with an atlitude well 
expressed by Alexander's famous phrase, natural piety, d o most students 
of science the' lattc'r alternative will be j)ref('ral)Ie. If rc'ality shows 
novelties fi’oni time' to time, then it (ollows that thc' evolution is uot 
a mere predormutive procc'ss ))u( also epigenetic. In oilier \vurds, thene 
is ‘‘Kmergence” of something genuinely new in the process of evolution 
as it advances. 

Emergence ’’ 

The concept of “Emergence’' which is being emphasised now-a-days 
is meant to show the self-suHiciency of the evolutionary process and is 
not altogether new. It can be traced back to Lucretius (98 B.C. — 55 B.C.) 
^nd Plotinus (205 A. D» — 270 A. D.), the celebrated stoic and to 
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many others as shown by Osborn^ and Boodin.^ Among the philoso- 
phers of the later age, Hegel, Lewes, Mill, Bain,Gompte, Spencer, Love- 
joy, Spaulding, Wundt and Broad have also given a careful thought to it ; 
but the real credit for bringing it to the forefront of the philosophical 
discussions of the day goes to Alexander, Morgan and Sellars. The idea 
has been received with open arms by many workers in biological sciences 
also such as Jennings, Ritter, Wood, Oslo, Holt and others. A careful 
consideration of it shows that its psychological affinities are with the doc- 
trine of “Gestalt” of the German authors sponsored by Drexlcr, Koffka 
and Koelhei'. These authors believe that as the Reality shows novelties 
from time to time, it is necessary to suppose that the universe and the 
organisms in it must be acting as a whole. Here the emphasis is on (he 
wholeness of the process. This kind of emphasis on the wholeness making 
emergence possible, is also advocated by workers like General Smuts, ^ 
Whitehead, Broad and others, ea('h one of ^vhic]l has his own intepreta- 
(ion of the idea of emergence. 

There are several versions of the theory of Emergent Evolution 
and these have been summarised by McDougaB (19211, pp. 237-2G4). 
Of all these accounts the scheme proposed by Pi‘incii)al C. Lloyd Morgan 
is very thorough-going and historically important as it comes from one 
who had been a friendly critic of Herlnrt S])enc(a', a staunch advocate 
of the laboratory methods in the investigations of the ])sychological pro- 
blems and one of the four founders of the science of the Comparative 
Psychology of animals. He also had the rare privilege of being trained 
in the lalroratorics of the one of the greatest scientists and humanists 
of the last century, Professor Thomas H. Huxley. As McCabe'^ (1910, 
p. 30) puts it : “He is perhaps the leading living authority on the animal 
mind — at least the mind of higher animals.” At the same time he may 
lay some claim to the heritage of Spinoza through his master, Alexander 
whose monumental work, “Space, Time, and Deity” did much to lay the 
metaphysical foundations of the theory of Emergent Evolution. 

Principal Lloyd Morgan was born in 1852 and was educated in 
a grammer school of the old type then prevalent in England. He received 
liberal education in Arts and philosophy and even in his young days 
chewed the difficult thought of Spinoza, and tried to (hink hard over 
the then thought-provoking book of Mivart, ''Genesis of Species' \ Ever 
since that time he has been more interested in the general scheme of things 
revealed by nature rather than in any particular branch of scientific 
enquiry. And yet the science of animal psychology owes much to his 
masterly researches on the intelligence and instincts of animals. In 
this unique field of psychology he has many discoveries to his credit. 
Ever since he came under the influence of Prof. Huxley he devoted much 
of his time to the study of “Instincts of Animals”, especially of higher 
vertebrates. He is thus, an ardent investigator by training, a scholar by 
habit and a philosopher by temperament. He knows well how and where 

^ Osborn, From Greeks to Darwin, 108. 

Boodin, The Three Inter ftreiatwns of the Universe^ 1934. 

Smuts, General Holism and Evolution, 1926. 

^ McDtuigal, W., Modern Materialism and Emergent Evolution, 1929, Mathufn 
and Co., London. 

• McCabe, J., J'he Evolution of Mind, p. 30, 1910, Adam and Charles Black Co,* 
X^ondon. 
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to make use of scientific method of enquiry for ascertaining the facts 
and where to integrate them into a philosophical dissertation for com- 
prehending the whole of truth. It is for these reasons that all his writings 
are distinguished by unique clarity of thought and lucidity of exposition. 
As Professor Warden® has put it, “his writings show a broad sympathy 
and a sound scholarship in dealing with the more theoretical problems 
of comparative psychology that has scarcely been ecpialled.” Being a 
philosopher scientist his method like that of Aristotle and Spencer, is what 
is called the genetic method. Having himself tackled many problems in 
comparative psychology lie is a past master in the art of dealing with terse 
psychological subjects such as instincts, cognition, will, memory, images, 
etc. He is very thorough-going in collecting and presenting the data 
^^nd has an admirable gift of putting the pros and cons of a point at issue 
in an intellectual controversy. At the same time he gives a clear indica- 
tion of the view acceptable to him and the grounds on which he is 
inclined to accept it. In an attempt to know the whole truth he thinks 
that the scientific conclusions may be supplemented by philosophical 
explanations. To quote his own words : “wc have just to accept newly 
given facts — facts as we sec them — in the frankly agnostic attitude proper 
to science’'.” But. the philosophical explanations are not substitutes for 
scientific explanations. They are rather to him supplementary to 
scientific explanations ; and in the interpretation of the Avliole nature 
they should be combined in one naturalistic ('xplanation. I’he incorpo- 
rationofthe last idea in his method makes him a naturalistic {)hiIosopher 
with a certain amount of mysticism ii^ him ; but the latter he brings in 
his explanations only und(rr acknowledgment. In the following para- 
graphs a brief account of his tlu^ory of Emergent Evolution is given, based 
mainly on his “Gifibrd Lectures” delivered at the University of' Bristol 
in 1023 and his subsceptent papers. 

Dic.hotomy of Nature 

\V('li\a‘in ;n\ objrci i\ <' world tlu' <r\isi(‘uc<^ of which docs not depend 
upon us. riic world exists in its own right. However, avc become aware 
of it subjectively through oui senses by jierecption, Chl pcrccpi as 

Burkley us(!ci to say. Bxdiind this ])assing sliow thertTs Reality which 
seems to consist ol' two cJass(‘s of o])j(‘Cls, those given in space and 
those given in ('(jusciousnessj ilic uiatUu' and mind, dliese two are so 
intimately coiij<h]ied, tliat in tin* world of our expeTinu^ntal knowledge 
they cannot se[>aiated into two. 'Lin' psychical and the pliysical thus 
arc coextensive in our apprehension and the one docs not exist without 
the other for us. 

A question may perhaps be asked at this juncture whether the two 
classes of the objects i)rc)poscd above are not one and the same thing 
like the Substance of Spinoza or the Absolute of Hegel ? In reply to it 
we may say that as a pure ' philosophical dogma sucli an assumption 
may be justifiable but in a naturalistic wxiy of explanation of the world, 
the consensus of opinion tends to regard them as two disparate orders of 
Nature, which are brought together by the projcscicnt reference of mind 
(cognition) of tin; higher vertebrates in the process of thinking. VVe may 

® Warden, C!. J., “Tiie DevelopinenL of Modern Comparative Psychology/' Qjiart^ 
fiev. HioL, in, p. .100, 1028. 

^ Morgan, Cl, Lloyd, Enifrqait Involutions p. ‘d, i 23. 
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then ask what is niatlcr atid what is inind ? and Avhat is Reality ? It is 
diflicult U) ?;i\'e sat i':>r:iciorv ans\v<as tu all these fjuestions. They are too 
stiff to be auswae.a'd wiihout going eounler to the views of this or that 
author, tnainly because in tin.' thin air of metaphysics it is extremely difli- 
cult to dehne these categories. We can at best describe them in some such 
way H‘< this : that wliirii is matter is not mind ; that which is mind is 
not matter and that which transcends both is Reality. 

d’hc passage of Reality sii<>ws an orderly sequence of events in tlie 
historical sense. Involution, therefore, may be said to be an account 
of tlie natural history of Reality. Plainly speaking it is an inter- 
pretative story of the ('vents as they occuried and arc occurring in 
the universe. Philosophically speaking, as Morgan docs, it is an ascend- 
ing liiciMrcliy of Jiatural events in space and time, a plan of sequence ofalf 
the events in nature. No two events in the univ'crsc art^ unrelated and 
ther('ibr(“ a ch u a, etrrislie rnaj k of Reality is tlm rclatedness shown by 
its consiitue'nt ('V('nts. I’ium tiiiu' to lime these events show novelties in 
terms ; and the process of evolution becomes discontinuous and jumpy 
at some <.:rili<'al turning ])oints. 'The history ul' Reality can l)c view(‘d 
in diherent ways ; l)ut imdcu' die concept of Emergent Evolution the 
stress is on ilur jumpy nature of tli(‘ process r{.‘spoiisiblc for the emergent 
aspect of Reality. It is im}:>(n tanl tliciaTore, to know what is meant 
by the emerg^mt and what ai'c its charactt'risru's. 


dhn; EMKiUsr.N'r 

The evolutionary process is not continuous, it is rathei suddcii at 
cer tain points and shows novelties at every sudden jump or level. It is 
not, tlKU'cfore, merely repetitive ]>ut c'pigciKhii also. The doctrinf' (;f 
emcigcnc(‘ em\)hasis('s its (‘jngtmetic nature and is a continuons protest, 
as Morgan puts it, against the mechanistic interpretation whiclr considers 
it to be r(‘pedtivt‘ only. 'To quon* .Morgan,^ ‘Tt is the very antidresis to 
one that is mechanistic.*’ ‘Tl docs not inteiqrrct lilt; in Kuans ol' pliysii's 
and Chc'mistiy. It docs not interpret mind in terms ol rera ptor paltta iis 
and ncurone-roiUes."*' '“We should not say that mind is implicit in 
liic, or lift' im])]irir in matter, l>ut tliat vital rclatedness is involved in 
the natural gen(‘sis of mind, and physico-chemical relatcdiiess is involvaal 
in the natural genesi^- of iife."'^^ It may lie s(>. One would likf' to 
inquire next 'what distinguishes tl\r emergent from the meehanistic 
In the mechanistic interpretation the resultant effects ar<‘ supjrostal to 
be an algebraic sum of the pre-disposing events and their chai actcu s. 
Under the concept oi emergence, the lesultauts are there, but there is 
also the incoming of the new which is not the sum-total of the prcct'dents 
and their characters. Tlie emergent thus, is mostly unpredictable and 
unprcdicti'd till it becomes ii faii accompli. In the emergent evolution 
therefore the str ess is on the incoming of the new which is not the sum- 
total of the prec('d(uits. At the same time to. account for tlie incoming of 
the new no extra-mundane power or some clan or entelecJiy like those of 
Bergson or Dia'iseh is to be invoked by way of agcnccmciiL d'hc emer- 
gence springing b om the incoming of the new is due to the re-grouping of 
events either in their stuff or iu their substance. New qualities and pro- 
perties arise concomitantly during the process of re-grouping and are to 
he accepted with natural piety. As these accumulate a new level is set up. 

8 Morgan, p, 10, 


® Mojgaii, /w, cit. 
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'fhe evolutionary process advances from level to level, and at every 
new level there is emergence of new rclatcdness. There are in- 
numerable emergent levels following each other v(n'y closely, but 
the following three are the outstanding levels admitted by Morgan : 
Life, mind and deity, with a secondary sub-level of consciousness in 
between life and mind. Others admit many more. For example, 
Wheeler^ ^ thinks that after the level of mind, the level of the social 
should emerge ; but as Morgan has stated there arc innumerable levels 
of emergence in this manner throughout the rul^ric of the evolutionary 
process. At the highest level of the process there is emergence of deity 
to whom is to be attributed the ideal of the tru(', the beautiful, and the 
good. The theory recognises retrogressions also. There are many ex- 
gimples of evolution by what is technically called devolution and even 
mankind is not exempted from it. In this connection Wheeler says : 
“turning to man we notictj a similar retrogressive development of the 
individual as the civilization proceeds. There is decline in the sense 
organs, the greater activity of the visce ral nervous system and tuidocrine 
glands as shown by the higher emotivity, increasing insanity, criminality 
and mob-psychology in our larger cities etc." But inspitc of such abject 
failures noticeable in many cases of animals and plants and the retro- 
gressive cycles, the general trend of evolution considered as a whole, 
has been upward, and that is an important fact to be reckoned with. 
The mere descriptive or biographical story of evolution as told by sciences 
therefore, is not a complete account of the whole process. They mostly 
ted us as to how the process works but they do not tell us as to why it 
docs so. That is the work of the interpretative philosophy. If one next 
asks then what makes tlie emergents emerge keeping the upward tnuid 
of evolution, sciences have no answer to give ; but the philosophy will 
ask us here to la'ckon with the principle of deity as an ultimate philoso- 
phical explanation on which tlie evolution dcpimds, as a supplemc-ntary 
to th{' scieutihe interpretation admitted under ^xcknowledgmcnt. As 
such it is beyond any })roof demanded by scienliiic method, or as a matter 
of fact beyond any disproof also. Such is the concc'pt of the emergent 
in Lloyd Morgan’s theory ; and in the light of that we may now follow the 
interpretative story of the evolutionary process as given by him. 

The SroRY of Emergent Evolution 

The explanatory scheme gives an account of the evolution of life, 
consciousn(^ss and mind, the three large acliievements of evolution by 
carefully lormulating the concept of rclatcdness shown by natural events 
at sevt'ral emtTgenl levels. The events in the universe are not untidy 
but show consistence, coherence, and correlation. In other words, they 
are interdependent and related. The relatedness may be intrin^ ic or acquir- 
ed. Due to the former the qualities arise and due to the latter the 
properties.^* Characters comprise both the qualities and propc'rties. 
New qualities arise due to emergence and the stufi’is enriclif'd thereby ; 
due to properties there is differentiation in the substance itself. But this 
is perhaps all vague. I’o take a particular example, the rclatcdness of 
of the molecules of a crystal inter se is intrinsic, Init their behaviour in 


Wheeler, W. M., Emergent Evolution and the Social j 1927, p. 18, Kegan Paul 
Trench Trenbncr & Co., London. 

12 It is important to note here that Morgan (1923, pp^ 183-188) makes a usefTi) 
distinction between qxialitics and properties, 
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relation to the molecules of another substance in chcnncal combination 
is an expression of their extrinsic relatedncss. The relatedncss aj^ain is 
either effective or ineffective. Whenever it is cfTective there is emergence 
of new qualities or properties ; on the contrary the go of events is such 
that it is ineffective, then there is no emergence of new characters ; nay, 
sometimes even disintegration of the already existing qualities or proper- 
ties may follow. The manner of going of events at any level is dependent 
on the new or emergent kind of relatedness which supervenes ; and it is 
that which controls and guides the events at the lower level. The events 
at each higher level are dependent on and involve the events at the lower 
levels. Thus, the temporal relatedncss is evident everywhere in all llie 
events in the universe, spccio-temporal relatedness is evident in 
physical events, physico-chemical relatedness is evident everywhere 
at the level of life, vital reLi edness is ev’deiit everywhere wlien tlie 
consciousness emerges, and the conscious ndatedness is evident when the 
mind enuTges. I'his soft of eori tdated dependence is called involution 
and gives rise to various systems in the universe. 

In Alexander’s system we begin with the time which is to him the 
mind of space. But in Morgan’s system we begin with space-time 
systems, point-instances, and through the eiacrgtuice of new characters 
ascend gradually to systems higher than these ones. From the space-time 
systems the physico-chemical systems emerge and const itut(‘ the nia Her. 
Life comes out of the former as an emergent attribute ; and though it 
is dependent on it, it can hardly be interpreted in terms of physico- 
chemical events only. With the emergence of life organisms come into 
existence and they are body-consciousness systems, and not merely 
living particles of matter. But at the lower level, sueb systems are 
having mere sentience c.g. in amoeba. From such simple systems 
at the lower level of life crops up the hazy un-unified consciousness c.g. 
that of snails, which gets organised in the higher groups that follow sucli 
as insects and the instincts arise. Even then the memory is wanting. 'Fhe 
distant receptor-patterns develop gradually but the cognition is yet 
to come. With another advance of events the referential memory 
emerges and with it emerges the mind with its conative and cognitive 
processes. Organisms now comprehend not only by direct contact 
but also from a long distance by means of vision, hearing and images. 
Consciousness gets thoroughly organised into mind with its unique 
quality of reference in varied fields of experience and scans the sense data. 
This is the level of concrete cognition or what has been often termed the 
“projescent reference” by Sir Charles Sherrington and Morgan. With 
the emergence of concrete cognition, the whole outlook on the universe 
is changed, as it is the mind with its perceptual and conceptual qualities 
that is now at work. The reference is no longer only objective but per- 
spective. The minding and what is being minded are united in one soli- 
darity. Not only intuition or instinct but intellect also has come into 
play and they are all working together. “The intellect”, says Morgan 
(1923, pp. 149-150), ^ ‘gives an outer revelation of matter ; intuition 
is the pulse of life as it throbs and in throbing is felt ; and life is of the 
order of mind. Now is the organism in action that is the “intersection” 
of the tv/o diverse orders of being. Here is the focus of solidarity. 
Here is the meeting ground of antitheses. Here memory of one order 
(intuition) glows to specific cqnsciousness in choice ; here the automaton 
gf the other order, itself the embodied product of memory, is guided tp 
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finer issues. Here ihe freedom of one order overcomes the rigid deler- 
minism of the other. Here the quality of one order meets the quantity 
of the other. Here time (duration) of one order comes into relation 
with space of the other. Here the flow of one order is in vivid contrast 
with the stark immobility of the other. Here the dynamic impulse of 
one order quickens the inertness of the other. Here process, change, 
progress -all that characterizes life — is felt on the one hand, while on the 
other is seen in static immobility their negative antithesis. Here, in 
brief, memory of one order is revealed as a kind of being that is, in all 
essential respects, the incommensurable opposite to retentive memory 
and matter of the other.’’ But a mere record of the past in the memory 
of an organism (retentive memory) will not initiate a change, as that is 
tlje work of mind. As Morgan’^ says : “We must realise that it is the 
mind, as vital impulse, that is the efficient cause of all organic process 
and of all behaviour.” In mind the reference is not only to the past or 
pri^sent i)ut to the future also. And here comes the purpose in the beha- 
viour of organisms ; and it is due to the entirely of the prospc'rti\e refe- 
rence and guidance, the two outstanding features of mind. Wlien the 
mind has emerged and concomitantly with it the qualities of reference 
and all that is implied by them, there is a feeling of enjoyment, positive 
or negative, which kc(^ps the onward trend of evolution at higher stages. 
It is true that in evolution there is also regress but that is regarded as 
“dissolution” liy Morgan, and the whole tissue of Nature shows some- 
times one sonuTimes the other and sometimes both at work side by side. 
In evolution there is building up of higher enti ies into w^holes with sub- 
stantial unity and in the dissolution there is scattering of the components 
which go together to constitute the wiiole. But on the wliolc “evolution 
has prevailed over dissolution — and there has been an advance in the 
direction of progress. At the highest level of evolution, in man, the 
evolution becomes threefold: evolution of enjoyment, objective reference, 
and guidance of the action ; and in social and personn.1 progress the 
guidance ]>ecomes more and more the expre.ssion of human pir pose. 
It is eui lance in t’ e light <S deliberate and thoir htf -.1 rcfei en^c, 
with widening range of outlook. It is the guidance towards the personal 
joy in right conduct. More than that ; it is guidance towards the sym- 
pathetic rejoicing in the joy of others which characterizes love and good 
will. Above all it is guidance in so acting as to promote evolution and 
to combat dissolution. For regress there is, our aim should be to fight 
it in all its forms, FIcre we have mind at its highest and best in social 
life.” 

The efficiency of the whole system of events in the universe, however, 
does not depend upon the mere causation in terms of effective rclated- 
ness narrated above. Something more than the mere causation is 
necessary and that is Casuality. It is that which ma’ es the cmergents 
emerge and keeps them emerging. That is the principle of deity to 
whom are to be attributed all the good qualities in evf)lution and yet 
which does not fall within the perview^ of sciences. It is to be accepted, 
as Morgan insists, as a creed supplementary to scientific analysis. Be- 
cause, to Morgan the casuation and casuality arc not contradictory 
but co-extensive. As he puts it (Emergent Evolution, p. 292) : “If 
in other words, we may acknowledge the physical events as ultimately 

Morgan, loc* cit,, p. 150, 
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involved, and God on whom all evolutionary process depends ; then 
we may with Kant, but on difTcrent grounds, accept both causation and 
casuality without shadow of contradiction.’' “It is He who draws 
all things -and men up\vard in evolution.” 

^ To put in a nutshell, the emergent evolution works upwards from 
matter, through life to consciousness which attains its highest refleo 
tive and siipra-rcfieclive level in man. It acc(‘pts tiic more at each 
ascending stage as that which is given and accepts it to the full. “'Hie 
most subtle appreciation of the artist or the poet, the highest aspiration 
of the saint are no less accepted than the blossom of the watcrlily, the 
crystalline fabric of a snowflake or the minute structure of the atom.” 
At the same time there is acknowledgment of the dependence of all 
things in evolution on God, the creative activity of which manif<?sts 
itself ihrough evolution. It is Morgan’s firm conviction that there is 
one plan of evolutionary progress throughout the universe working 
in many a diverse ways. Tiiis is because as he admits, “I have been led, 
ihrough my survey what seems to me to be the patent facts, to find one 
evolutionary plan as the manifestation of Divine Purpose (difficult 
as this may be to define) that I prefer the unri^strictcd usage of the word 
evolution.” 

Criticism 

In our brief treatment of the theory of emergent evolution given 
above, the intelligent reader must have noticed some drawbacks in 
accepting it either as a philosophical explanation or as a scientific hypo- 
thesis. But in the face of such a grand scheme put forward by no less 
an authority than Lloyd Morgan, we should not make? much of them. 
The first and the foremost good point that the theory has gained is the 
place it has secured for the incoming of the new in the evolutionary 
process. As Morgan has said, it is a continued protest against the 
mechanistic explanation given by men of science and against the pre- 
formationists in philosophical thought. It accepts the bifurcation scheme 
of nature as a part of its basic psychico-physical parallelism as a sort 
of compromise between diehard materialism and transcendent sensa- 
tionalism. It shows a strong correlation between the facts observed 
and the philosophical explanations offered to explain them. Its strict 
adherence to scientific facts is commendable and this at once brings it 
into line v/ith the theories of some of the great modern thinkers like 
Spinoza, Spencer, Bergson, Russell, and others. Explanation of various 
emergent levels offered by it is thoroughly naturalistic. It rules out 
dualism on scientific grounds giving monistic picture of the world. It 
is thus a true representative philosophy of the modern scientific age the 
attitude of which towards Reality often tends to indeterminism, uncer- 
tainty, and mysticism. 

Butin our appreciation of the theory, we should not belittle the diffi- 
culties which prevent us from accepting it whole-heartedly. On its 
philosophical side Lloyd Morgan’s scheme rests on two important ideas: 
the recognition of matter and mind as two distinct orders of nature and 
the incoming of the genuinely new. The first one is obviously a Spino- 
zan heritage and many critical authors would question the validity 
of this. Secondly, in Lloyd Morgan’s scheme the mind knows the 
the matter under the projescient reference, the memory of ^ person 



EMERGEN!’ EVOLUTION AND SAMKHYA PHILOSOPHY 


119 


being just the intersection of mind and matter. Apparently we have 
to incorporate here something of mind into matter and that is very much 
resented by McDougal. According to McCabe and McDougal mind 
has evolved^ as a factor in evolution from the passive sentience of 
amoeba to that of man, and it is not necessary to consider that mind has 
emerged as Morgan does. Regarding the creativity of the genuinely 
new, Stout and McDougal stoutly oppose the application of this idea 
to the inorganic things. They maintain that the genuinely new comes 
in the evolutionary picture only at the level of the conceptual thought. 
In other words, they deny the incoming of the new in the non-living 
matter like crystals, molecules and atoms. In these days of atomic 
fission, however, this is quite possible, e.g,, the production of Plutonium 
froiji the bombardment of the Uranium nucleus. They also contradict 
Morgan’s idea of Nisus manifesting itself since the beginning of the 
evolutionary process, as they cannot find anything of mind in matter. 
The consciousness in organism and especially in man, is gained ab 
initio from its lowest level afresh in every child and recapitulates the story 
of its own development. There is nothing like the recapitulation of 
consciousness in the ontogeny of matter. 

Another serious drawback in the theory is the assumption of the 
orderly progress and rationality in nature. In the face of misery and 
misbehaviour in this world, to speak of divine purpose and to make it 
responsible for the advance only and to exonerate it from all the res- 
ponsibility of the dissolutionary processes and at tlie same time to say 
that the whole evolutionary process depends upon it is- a proposition open 
to serious objections. Life with its blind alleys, animals with many 
haunts of parasitism, and the human society with an outstanding crop 
of criminals, malignents, and Idood-thirsly monsters present a much 
stiffer problem of evil than has been solved by any system of philosophy 
today. Lloyd Morgan, of course, docs offer an explanation of sin and 
evil; according to him sin is no part of the divine scheme. “Sin is not 
disintegration at a lower level that there may be further advance at a 
higher level. Sin is disint(‘gration at higher level that events may 
run their course at lower level. It is purely retrogressive and in no 
valid .sense contributory to progressive advance.” But this is perhaps too 
optimistic and simple ('xplanation of a hopelessly knotty prob]<'in 
namely, the problem of evil. Lastly, it is said that Lloyd Morgan's 
scheme of emergent evolution is merely a screen to cover his theological 
convictions. Nay, some of them, for example, McCabe, goes a step 
further and says : ‘"Professor Alexander and Lloyd Morgan arc chiefly 
concerned to save God and the coherence of the evolutionary scheme.” 
But this is perhaps, too unjust a criticism of the wliole of jus theory, 
since the explanations given by him are thoroughly natuiMlistic and rue 
not inconsistent with the facts known to science. He only chooses to 
give a different interpretation of them. In this connection it must 
also be remembered that he brings the deity and divine purpose in 
his scheme not as a part of scientific explanation but only under 
acknowledgment. The emergence of deity is only at the top level and 
is not in evidence at any lower levels ; and though the process of evolution 
shows dependence on it, in no way it bears a causal relation to it. In 
other words, Morgan attempts to give a monistic picture of the universe 
with an emergent quality of deity at its apex without any causal relation 
to that system. But here it may be argued tiiat as such his theory is not 
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distinguishable from pluralism or materialism and one may ask the same 
question which Boodin^^ asks : “What is the use of throwing out dualism 
or pluralism through the front door of speculation, if wc admit them 
through the back door in our final attitude towards reality?” These 
arc some of the difficulties in accepting Lloyd Morgan\s theory as a 
philosophical explanation of nature. We may next consider how fiir 
it can be accepted as a scientific hypothesis. 

From the view point of science an important point in Lloyd Morgan’s 
theory is the recognition of the emergent. Two cognate facts associated 
with the emergent are the discontinuity of the process and the novelties. 
Many workers on live objects today will readily giant the principle of 
discontinuity in the light of the work of Bateson, Vavilov, De Vries, 
Gulick and others. The principle is well recognised even by a staunch 
Darwinian like Professor Seward. Side by side with the discontinuity 
there are novelties in evolution which also will be granted by many in 
the liglitof the recent work on the cytology of animals and plants. The 
fountain of change in an organism, the chroniosinal complex, though 
looks apparently so fixed, has many ways of undergoing changes and 
liriiiging about new combination; of characters through genes. It is 
in the behaviour' of the cbrornosornal garnituia^ of oiganisrns lie the 
freedom and cr<‘ative principle of novelties. But for; n siudc'nt of science 
the mere recognition of novelties is not enough. What is more import- 
ant for him is U) prove that they are i cally new things in the course of 
evolution. And that means lie has m ascertain how far a particular 
fact claimed to be new can or cannot be explained I>y the mechanistic 
or die prelbrmationist view. For a student ol' seience, therefore, it is 
necessary to show that emeigmee is a .matter of fact i allicr than a matter 
of interprelatioji. 

Tlio other difficiilly in accepting Morgan's scheme as a scien- 
tific theory is «.‘.oncerned with the gn^al gap it supposes to exist l.rctwccn 
the mental and the non-rnental. 'i'he assumed psyclio-physical parallelism 
in Moriyui's theory, as has been pointed before, is resented much by some 
^volkeIS. Mi.’Cabe^^ lor' example shows that it is not necessary to siip- 
po: c that the liiiiid hasemarged dc novj. J le rather tries to show that it 
has been gradrriUy evolved through the simple consciousness of amoeba 
to that of man and that iheri^ is no discontinuity in it as Morgan suggests. 
Jennings on the f:ontrary, who is a notable worker on th(^ behaviour of 
the protozoa lainly admits that mind is an emergent entity. 

A third debatable point in Moigan’s theory is the haitus it supposes 
to exist between the living and the non-living. I’his is a very vexed 
question and nothing definite can be said on it. McGlung/- the cele- 
brated American cytologist, in his recent article points out many similari- 
ties between the bcLaviour of the units of the living and non living matter 
and yet he cautiously adds: “How can the origin of living units be con- 
ceived ? There is but little positive knowledge to which wc can turn for 
the answin of this question.” Many workers have tried to solve this 

Buoditi; M 134 , loc. cit.j p. 135. 

McCabr, J., The Evolution of Mind j Aclains and Charles Black, London- 

If' McClung, C. E., “What of the Future,” Amcr. j\'atur<ilht, Vol. LXXIV, p. 5b 
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problem in their own way and have put forward many tentative h^^po- 
theses also but nothing can be said definitely alyoiit it* The only thin^ 
we know for certain is that the living matter to a large extent depends 
upon the non-living matter, though it cannot ]>c reproduced from it. The 
dictum Q7n?i€ vivum e vivo alone holds good as far as our present knowledge 
of the living objects goes. Many chemists and physicists have contended 
such a claim of biologists and still it has been i cpcatcdly upheld by 
workers on living things. Under the circumstances, therefore, there 
seems to be no escape from the conclusion that there is sufficient justi- 
fication for the gap assumed to be present betwt'cn the living and the 
non-living in Lloyd Morgan's tlu'ory. 

Lastly, in Morgan's scluune there is an acknowledgmcjit of the 
creative principle of deity, tlu' einerger ol emergen ts, on account of which 
there is progress in evolution. But since this is admitted under aeknow- 
Icdginent only, and is not evoked to explain any of the basic facts, it 
does not fall within the ken of the scientific (nupiiry. The students of 
science may safely glide over it and straight away proceed to verify the 
various avssumptioiis in his theory by further enquiries. Because, in 
matters of science one is not ]>ound to accept anything of the nature of a 
creed or acknowledgment, as it is highly detrimental to its progress. 
The duty of science is to verify; and it seems to me, that in that direction 
lies the ])rogress of this new theory of (‘volution. 

History of the famous kuvs in seiciice will bear a testimony to this 
fact. Almost all of them started as wide philosophical generalisations 
and ended in natural laws as working hypotheses in explanation of 
certain facts through an intermediate stage of verification. It is evident 
that Principal Llody Morgan’s theory is in the second stage. Like the 
idea of Organic PAolution the idea of emergence also has been much in 
the mind of the workers right from Lucretius to Mill but the added signi- 
ficance it has gained today is due to its searching analysis made by 
Alexander, Morgan, Sellars, Smuts, and Broad. At present the theory 
of emergent evolution, as Morgan puts, it is purely an interpretative story, 
but it is expected that it will soon creep down to science as a working 
hypotlu^sis from the realm of philosophy. Nay, it has already done so. 
There is a band of workers like Ritter, Osborn, Jennings, Lillie, Wheeler, 
Holt and others who think that the idea of emergence is the magna charta 
of biological sciences and arc busy persuing it as a working hypothesis. 
In matters of science it is useless to be dogmatic over any hypothesis. 
Whatever will stand the test of verification will alone survive; and though 
it is doubtful whether what Morgan admits under acknowledgment, 
namely the principle of deity and divine purpose in evolution, will ever 
stand this test, it is highly probable that the remaining part of the theory 
may stand it. Who could have felt compelled to accept the theory of 
Organic Evolution before Darwin? And, who can say that another 
Darwin may not emerge with an array of imposing facts to substantiate 
the theory of Emergent Evolution? The opinion of every student of 
science on this theory, therefore, must be a matter subjudice. 
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Bv Professor M. G, Bhate, M.A., B.Sc. (Econ.) London, 
Fergusson College^ Poona 


A n attack on the problem of the functions of criticism may begin with 
a consideration of the fact criticism has in common parlance been 
regarded as synonymous wnih fault-finding. To ci iticise an action is 
usually to express disapproval of it, to be critical of a person's character 
is to reveal various iindesii a])le aspects of it. 'Fraditionally the literary 
critic has been thought of as a hanging judge who passes sentences of 
varying severity on poems and poets. It was by way of turning the tables 
upon the critic that Ben Jonson said in one part of his Discoveries, ‘‘But 
some will say, critics arc a kind of tinkers, that make more faults than they 
mend ordinarily.'’ The tradition of regarding the critic as a kind of 
detective and hanging judge rolled together is based upon the acerbities 
and acrimonies of literary controversies and critical judgments in the 
past. Criticism was a weapon in the warfare between rival poets and 
playwrights : the purpose in view was to blackball an enemy rather than 
to arrive at an impartial and discriminating estimate of the literary value 
of a poem or a play. Thus, Greene’s attacks on Marlowe and Shakespeare 
and the personalities of Nashe, Harvey, Lodge and the rest in the Eliza- 
bethan age were a characteristic exhibition of blackballing criticism. In 
The Frogs of Aristophanes the rival tragedians, Aeschylus and Euripides, 
arc engaged in a fault-finding match. 

The point that emerges from these f:icts is that it is the nature of 
criticism to be critical in the popular sense of the term. It will be wakeful 
and Argus-eyed, keen to expose shoddy work and counterfeit effects. 
Criticism that turns soft and goody-goody is far more harmful to the 
cultivation of genuine literature than criticism which errs on the side 
of hardness and severity, provided always that it is disinterested and 
impersonal, dealing with the poem and not with the life or character of 
the man who has composed it. The need for emphasising the obligation 
on the critic to be duly severe and critical seems to be urgent when one 
remembers that so much of contemporary reviewing and criticism has 
become a matter of log-rolling, mutual admiration and sugary, inoffensive 
generalities. Good manners are undoubtedly useful as a lubricant in 
social relationships, but they should not make the critic feel awkward 
about exposing and commenting upon artistic faults and imperfections 
in the poems or plays which are being criticised. It is more important 
that the critic should confront the poet with the steep and thorny way to 
perfection than that he should accompany him along the primrose path 
of dalliance. 

A Paper read at the Third All-India Conference of English Teachers 
^lahabad on March 16, 1947* 
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The ‘ending end’ of literary criticism, as Sir Philip Sidney would say, 
is the final placing of a work of literary art, the estimation of or judgment 
on its artistic excellence, its evaluation. That is the all-embracing, ulti- 
mate function and achievement of criticism. But there are a number of 
other objectives and functions, in various ways contributary to the main 
function, which inform and motivate a good deal of critical activity. 
Thus, there is criticism which confines itself to the exposition and inter- 
pretation of the text, which is primarily an aid to the proper reading of a 
book. There is, secondly, the kind of criticism which is absorbed in 
literary appreciation, w'hich expresses the enjoyment of a book by one 
reader, the pleasurable impressions made on him by the poem. There is, 
further, comparative criticism which sets the selected book or author, 
for comparison or contrast, against other books or authors, — a typically 
critical activity, as it weighs the relative merits and demerits of various 
pieces of writing. And, finally, there is evaluative criticism which passes 
judgment on the absolute value of a poem or a play, which assigns it to 
its place in a scale of perfection, an order of merit. This cnumcralion 
of the diflercnt objectives placed before themselves by literary critics 
is not intended to be exhaustive : it is rather suggestive and representa- 
tive ol the main tendencies. Nor is there an intention to establish an 
ascending scale ol values among these objcctiva^s. Each is useful in its 
own way, and has its own field of activity : it need not come in the way 
of the rest, frequently, a single piece of critical writing will ])c found 
to have more tlian one function. The intention is to make the student 
aware that many difleiamt lines of study arc indicated by the title, literary 
criticism. 


Ihc starting point ol literary criticism will always be an attentive 
reading and study of the text. Literature in its external form is a series 
of word-symbols printed on the page in a certain order. The reader 
takes the symbols in with the eye and seeks to get through them at the 
meaning intended to Ijc conveyed by the writer. The critic, who is above 
all a trained and experiiniced reader, will ofter his help in th(‘ business of 
interpretation and right understanding. Unlike a scientific piece of 
writing, a literary text is leased upon a many-dimensional use of language. 
^Vhilc science achicv('S clarity by attaching precise, logic al, unambiguous 
values to the word-symbols, literature achieves significance' by playing 
upon the subtle, shiltieig associations, forked ambiguities, rhythmic and 
auditory values of words and phrases. Allusions to lines, phrases and 
contexts in oilier poems or pkiys as a means of expression, uses of sugges- 
tive imagery remove a literary text still further from the directness and 
simplicity ol scientific wanting. The resources of the common reader are 
likely to be limited, his knowledge of the references and allusions restricted 
by the narrow range of his reading. That is why for the interpretation 
of the subtler and more complicated t>*pc of literary text he is glad to 
avail himself of the help given by the expert critic. In this sphere the 
business of criticism is to remove obstacles and clarify obscurities wEich 
may hinder or baffle the reader. Thus an exposition of the Elizabethan 
theatrical conventions and stage conditions may be necessary for a proper 
understanding ol the structure of a Shakespearean play. A passage from 
Dante will reveal the inw’ardncss of its significance when it is collated with 
certain aspects ol the poet’s personality. The layers of literary allusions 
in The Waste Land of T. S. Eliot will have to be mined in the process of 
illuminating the admitted obscurity of that poem. The daringly experi- 
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mental woi d-coinages of G. M. liopkins and James Joyce ^vill require 
critical guidance for their projicr interpretation. There is the all- 
important cpiestion of imagery. A great literary artist seeks to achieve 
the impossible — to capture the grace beyond grace, the meaning beyond 
meaning/ ‘Which into words no virtue can digest.” Delicate complexities 
of thought and feeling, subtle poises and resolutions of apparen tly discor- 
dant and contradictory conceptions and attitudes, experiences which are 
composed out of elements from the conscious, sub-conscious and uncon- 
scious levels and layers of the human personality, — these form the signifi- 
cance of and give an inestimable value to passages from the greater plays 
of Sliakespearc, some of the poems of Donne, some parts of the novels of 
Conrad or D. 11. Lawrence. It is only by an original, profoundly sug- 
gestive, dynamic use of the different kinds of imagery — conceits, meta- 
phors, symbols- that the masters have succeeded in giving a form and 
pressure to these imponderables. Here no question of wdlful obscurity 
arises : no simple, direct, common sense use of language can do the job. 
Imagery is strictly indispensable in the higher reaches of the literary art. 

It will be a peculiarly important and responsible function of criticism 
to unfold the hidden suggestions of the images and make legible the mean- 
ing of the hieroglyphs. The critic has to train himself in the art of inter- 
preting imagery as the psycho-analyst is trained in the art of interpreting 
dreams. He will take the reader by the hand and show him how to take 
imagery as the centripetal way to the core of the poem’s significance* 
Of course it will not be nece^ssary in every instance for him to guide the 
reader step by step : it will be enough if he points the Wciy and initiates 
the process of interpretation. In criticism as in other spheres of life it is 
important to avoid the danger of murdering to dissect. While linc- 
by-iine analysis is in difficult passages a useful tool of interpretation, 
there have been cases where it has 

‘‘ broke ope 

The Lord's anointed temple^ and stole thence 

The life o' the building T 

The criticism of exposition and interpretation has had a long and honour- 
able tradition. Its tendency in the past to occupy itself unduly with 
grammatical and syntactical regularities has now been overcome and, 
in the hands of critics like Dr. Richards and F. R. Leavis, it is developing 
into an extremely valuable method. 

If literature is above everything else a form of entertainment, 
one of the important functions of literary criticism must be considered 
to be to promote its appreciation and enjoyment. It may be taken as axio- 
matic that readers will not bother to turn the pages of a book ‘‘if the pros- 
pect of delight be wanting.” One- of the reasons why literature takes 
a high rank among the agencies that foster human culture is that it is 
capable of developing in men the capacity for feeling “The joy in widest 
commonalty spi ead : ” the disinterested delight that readers find in 
literature is but a reflection o^joie de vivre. While interpretative criticism 
enables the reader to come to a proper understanding of the text and thus 
provides an indispensable preliminary, appreciative criticism gives wings 
to his spirit by showing him the pleasure which an experienced reader 
has derived from the poem. What is implied in the long-established 
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tradition of acknowledging the critic to be a man of taste is that he is an 
epicurean in the field of literature, one who derives intenst* and reiined 
enjoyment from the reading of books. He reads I'or pleasure and he 
writes to express and communicate to others the pleasure he has derived 
from books. While in interpretative criticism the critic is in the back- 
ground and seeks to remain invisible b(*hind the exposition and commenta- 
tion of the text, in appreciative criticism he has necessarily to come into 
the foreground and talk about the experiences, emotions, trains of thought 
and association which the reading of the book has started and stimulated 
in him. He is talking about himself as affected by the liook, revealing 
his personality in the act of i esponding to a literary stimulus. Apprecia- 
tive criticism is a lyrical, subjective form of writing : by means of it the 
cytic achieves self-expression — not as a man of the w'orld but as a man 
of the world of books. It is in its purest form a ] oem on poem likeKeat’s 
“On looking into Chapman’s Homer.” 

Of ne(’e,ssity, appreciative criticism throbs with emotion and is 
warmed by enthusiasm. The cool ealculation, the subtle poise, the wdse 
balance of some other forms of criticism is antipathetic to its nature. 
I’he responses it registers arc occasioned by the reading of a hook, but 
they are inon^ likely to conform to the nature of the k ader than to 
the nature of what lie has read. 'The book has .sidfered a sea-ehange 
when it has l>cen absorl){a:l by the critic into his own ('onsciousnt^ss and 
personality. It has lu'come th(‘ critic’s Hafulel or Aa! iiv and Cleopatra : 
it has clothed itselfintlie colours of the critic's imagination. I'o condemn 
appreciative criticism for being a creatix e, emotive kind of wu'ititig is 
to condemn it for being true to its own nature and lor performing 
its proper function. Ir aims at making the la^ader interested itt the 
book, stirring his curiosity and heightening his expectations: it reaches 
that aim by giving a glowung account of the pleasurable impressions 
printed by the Itook on the mind of the critic. 

Appreciative, impressionistic criticism takes a book by itself, enjoys 
it and admires it as a thing apart. It savours the sweets that lie com- 
pacted in a poem and rests lor the time being in the poem's individual 
Havour. It has a childlike cpiality of living rompleUely in the present 
moment, without looking beforeand after: theqnalilycultivated by Pater’s 
Marius the Epicurean. "I'he development into maturitx proceeds by way 
of comparative criticism. A literary w'ork of art does not stand by itself 
in splendid isolation. It is related to other works of art by ('ommunity 
of aim and kinship of origin : it has been inspired by the author’s loving 
study of other piect'S of literature, it represents a particular variation and 
branching out of literal )' tradition. A completely original, sui generis^ 
incommensurable work of literary art does not exist for the simple reason 
that it participates in a. continuous tradition. Even a symbolist po(‘m 
or a surrealist text proves on examination to have an umbilical connect- 
ion with the more classical, conventional types of composition. 

It is tills situation which gives comparative criticism its cue and its 
function. After the critic has throwm himself into tin' poem and felt 
his whole being sulfuscd with its tidal current, after lie has lived in and 
lived through the poem, he has to come out of it and hold it at a distance, 
get his bearings on it by reference to other poems which belong to the 
same plane, A comparative study of different works of literary art not 
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only establishes points of contact, of similarity and difference in aims 
of writing and employment of devices which are serviceable for the 
interpretation of the several pieces of writing and an appreciation of the 
art of the writers but develops into an estimation of the relative achieve- 
ments and artistic values of the pieces that are being compared. There 
is no such thing as a transcendently beautiful poem, a completely suc- 
cessful play ; there are more or less beautiful poems, more or less 
succesful plays which admit of a relative valuation. A comparative 
study will also make it clear that the very success of a poem in one respect 
involves its failure in other respects, that variation from the old pattern 
implies both loss and gain, that each kind of writing and form of litera- 
ture has a best of its own, an ideal perfection to which individual speci- 
mens of the kind approximate more or less closely. ^ 

Comparative criticism may follow a number of different leads. 
It may go by origins and influences, relate the aims and methods of an 
author to those of the masters from whom he derives and by whom he is 
inspired : it will trace Marlowe’s artistry to Spenser and the mature 
Keats to Dante, not as a matter of historical occurrence but as a method 
of estimating critically the relative superiority or inferiority of the artis- 
tic achievement of predecessor and successor. It may go by kinds and 
forms of literature, comparing novel with novel and tragedy with tragedy, 
estimate within each form the respective exct ilcaices of the diflerent 
historical variations — set Greek tragedy against neo-classical, Senecan 
against Elizabethan, realistic against romantic, or, crossing a continent 
and bridging the gulf between civilizations, place th(‘ Greek ///ac/ and the 
Sanskrit Mahabharata together as specimens of the art of epic poetry. 
It may work by ages and periods of literature, setting the artistic produc- 
tions of an age against the intellectual, moral, social background of that 
age, trying to form an idea of the spirit of the age and the way in which 
it inspires the literary art of the age, comparing the artistic aims, methods 
and achievement of differenl ages by means of a detailed study of selected 
examples. Thus the Elizal>ethan age may be compared with the Agus- 
tan, the novel in the age of Fielding with the novel in the age of Thack- 
eray ; or the intellectual and social background of the Seventeenth 
century may be studied for its bearings on the nature of Metaphysical 
poetry. The principle of comparison and contrast is capable of endlessly 
varying applications and eminently valuable results in the hands of a 
critic who never forgets that literature is his subject matter and that 
the critical weighing and estimation of artistic achievement is his main 
function. 

Evaluative criticism seeks to arrive at a definitive judgment on 
the final, ultimate value or worthwhileness of a literary work of art in 
and for itself, as well as to determine its place and magnitude in the 
galaxy of literature. It has the seriousness and finality of the Last 
Judgment in the sense that it is based upon an adequate ordering and 
weighing of all the relevant factors. Verbal felicities, structural stresses 
and balances, range and importance of the experiences laid under con- 
tribution, inclusiveness and clarity of the vision of life communicated 
by the poem — these and other aspects of the work of art must be seen 
and considered in the order of their importance, the genuineness and 
degree of the organic functioning of its parts must be tested and measured, 
the apocalyptic power of its “criticism of life” must be assessed, both 
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absolutely and relatively to comparable works of art, before a final 
evaluation can be effected. Evaluative criticism will of course lake 
account of and profit by the findings of other forms of criticism. It 
will learn from interpretative criticism to put a proper construction 
upon the words on the page, it will live through and live in terms of the 
poem, led by the hand by the Beatrice of appreciative criticism, it will 
use the methods of comparative criticism for seeing the poem in the 
round and establishing its relationship with other poems and works 
of art. It will concentre all the light that can be derived from know- 
ledge of literature : but it will go beyond literature to life, the 
origin and the fountain of the light of knowledge, and place the 
mirrored image by the original, the reflection by the reflected. In 
tjjm final estimation lit(‘rature cannot be considered in isolation from 
life : it must show itself to be attuned to life, throbbing with the heart- 
beat of life. The superiority of Macbeth to Sejanus^ of The Divine Cunedy 
to Paradise Lost, of Wordsworth to Shelley and of Keats to Tennyson 
is ultimately justifiable on the ground that the one gives a deeper and 
more acceptable meaning to life and experience than the other. It 
is not a matter of the glory of single passages and the splendour of isolated 
images : it is a question of ultimate values — values for life, values in 
terms of life. With the answering of that question literary criticism 
has discharged its ultimate function, its heavy responsibility : it can 
then resume the more congenial activity of the enjoyment of literature. 



A NOTE ON BUDDHISM AND 
BERTRAND RUSSELL 

By Shriniwas Dixit, 

Fergusson College^ Poona 

I N this small note I propose to show that there is a very striking 
similarity, nay, almost Identity between the Buddhist view of 
Reality and the philosophy of Bertrand Russell. 

The present in(‘taphysieal stand of Russell can, I think, be sum- 
marized in tlie following tliree points : 

(1) The ultimate constituents of the universe arc not particles, but 
events or occurrences. These are the “stuff” for physics. (I think it 
was something very like this that Leibniz hinted at, by holding that a 
monad cannot exist except by its activity of perception and appetition). 

(2) These events are absolutely particular. There are no sub- 
stances either physical or spiritual to whom these can be ascribed as 
modes. I quote Russell ; “ ‘Substance,’ in fact, is merely a convenient 
way of collecting events into bundles... What is Mr. Smith apart from 
all these occurrences ?” (History of Western Philosophy, p. 224), “I 
think both matter and mind arc convenient ways of grouping events.” 
p. 8G1). 

What we call “the thing” is a series of events (in his earlier works 
Russell used to add “of a very brief duration.” Now he does not do it 
in view of the Relativity Theory), which form a relatively isolated causal 
chain. In the case of our perception, the members of the series (parti- 
culars) closely resemble each other ; the more so the nearer they are. 
When we say “I see the table,” philosophically speaking, both the “I” 
and “the table” are logical fictions. Both of them arc series of events 
causally linked. 

(3) It does not mean, however, that there is anything in the event 
we call “cause” that compels the occurrence of the succeeding event, the 
effect. They are each self-contained. “Causality” is the name we give to 
certain logico-mathematical properties of the structure of the series. 
The members of the series follow each other in a brute succession, each 
unaware, so to say, of the preceding and the succeeding member. 

Thus, briefly, Russell. Turn wc now to the Buddhistic thoughts 
and compare it with Russell’s in the three points above stated. 

(1) According to Buddhism, existence or being is identical with 
causal efficiency. This theory is called by the Buddhists 
They held that nothing can exist except by functioning in some manner 
pr other, just us J-eibniz held that a monad cannot e?dst except by its 
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activity. They were, however, more thorough going than Leibniz in 
that they did not ascribe the activities to an agent. Like Russell, there- 
fore, they held that there are only events or occurrences, and not “things’* 
in some more reputable sense. InBodhicharyavatarapahjika (IX, 6) we 
read i” whose very being consists in activity. The Bhavas 

of the Buddhists are nothing other than Russell’s events. 

(2) Next, they defined a thing as the series or aggregate w?r 
of such events or Bhavas. What we call a ^ (pitcher) is according 
to them a sjzRrrrr, i.e. a series of momentarily existing pitchers. And 
what is taken to be the ^ of the moment is nothing apart from the 
(aggregate) of the various qualities, Bhavas, we perceive, which are all 
only occurrences. This is the doctrine described as^UrWRn^ (non- 
tSubstantiality) . In this connection we get the analogy of a chariot in 
the Milinda-pra^na. It is said there that there is no such thing as the 
chariot apart from its various parts. It is only a name for the 
Now, compare Russell : “Anyone can see in the analogous case of a 
geographical region that such a word as “France” (say) is only a linguistic 
convenience, and there is not a thing called France over and above its 
various parts. The same holds of Mr. Smith ; it is a collective name for 
a number of occurrences.” — History of Western Philosophy, p. 224. 
(It is true that in later Buddhism there arose a school which took these 
occurrences to be exclusively mental — a view which Russell would never 
assent to. But this addition is quite irrelevant to the main argument. 
Besides, it is interesting to note that in early Buddhism the self was taken 
to be an aggregate both of psychical and physical events — a view which 
goes half-way to meet Russell’s doctrine of “neutral stuff.” Further, we 
should note that just as Russell explains the perception of the “same 
table” by saying that the particular perspective tables are closely similar 
(in his “Problem of Philosophy”) so also Vijhanavadiii Buddhists explain 
the perception of the same pillar by saying that the vai ions momentary 
pillars forming the are closely similar. 

(3) Further, the causal connection l>etween the m^^mbers of a 

(series) is viewed by the Buddhist in much the same manner as a Logical 
Positivist like Russell would do. Their doctrine of causation is called 
Reflet which literally means “This happening, this happens.” 

By this they wanted to emphasize the self-containedness of each ewent 
or Bhava. They wanted to point out, what Hume pointed out in the 
18th century, that the nature of an event which wc call cause is indifle- 
rent to and independent of the nature of the event called the effect. That 
the HrfTc^WTT^ doctrine implied this becomes clear from the following 
exposition of the theory by in his rnRf?i, 

All this means that each member of the causal series is self-contained. 
To put it metaphorically, each is unaware of its predecessor or successor. 
The series, in fact, is what Russell may call a “brute” concatenation of 
events. 

The only thing the Buddhist could not do was to analyse the causal 
relation into logico-mathematical properties. But this does not much 
detract from the metaphysical value of fliis ancient doctrine, 



THE ABOLITION OF PERSIAN AS COURT 
LANGUAGE IN BRITISH INDIA 

By J. K. Majumdar, M.A., Ph.D. (Lontd.), Bar-at-Law 

T he abolition of Persian as court language in British India by the 
authorities of the East India Company in 1837 may be said to 
have been done more on political grounds than on the alleged 
economic one. Since the days when the Great Moghul came under 
British protection after the second Mahratta war in 1803, the great 
political game of the establishment of the British paramountcy in India 
started, at first rather covertly, and then more and more overtly with 
the progress of time and the feeling of the security of their empire here.*'^ 
A bold and forward policy was started in this respect from the time of 
the Governor-g(aicralsliip of Lox'd Moira, when it became a part of 
the British political scheme to put down more effectively the fiction of 
the Delhi Empire, i.c. to abolish in a consistf'nt manner the last vestiges 
of the Aloghul power and dominance in India ; and the substitution 
of the English and vernacular languages in the courts for tht^ Persian 
may properly 1)(‘ said to be a necessary and important part of the above 
scheme. The occasion of the renewal of the East India Company’s 
Charter in 1833 may b(‘ said to have given the desired opportunity to 
the authorities to rt'view inter alia the judicial system of India, and in 
one of their questions put to Raja Rammohun Roy, the great Indian 
reformer and leader who was the only representative of India to give 
evidence on the sulxject, the Parliamentary Select GorumiiK^e took care 
to ask his opinion if it would be advantageous to suV^stitute the English 
for the Persian as the language of the courts. Th(‘ Rajah was careful 
to reply that though it would have the advantage of being the vernacular 
language of the European judges, but with regard to the* natives, it would 
have the same disadvantage as the Persian, being a foreign tongue, 
though, he opined on a higher ground, that its gradual introduction 
in the courts would, notwithstanding tin' disadvantage, prove ultimately 
beneficial to them by promoting the study of English, which, he thought, 
would help to diffuse the light and knowledges of the West and be condu- 
cive to the amelioration of the intellectual and moral condition of the 
British subjects. However, we cannot discuss this subject here. The 
present dissertation giving a short history of the abolition of Persian as 
court language in British India, being based on some unpublished 
records of the East India Company preserved in the ai chives of the 
Government of Bengal, would, we hope, prove of interest not only to the 
historian, but it would be no less so to the curious also, as it throws very 
interesting sidelights on the superior position of the Persian in relation 
to the other vernacular languages of the time, as well as of its popularity 
even with the Hindus, t 

* Majumclar : Haja Rammohun Roy and the Last Moghuls, (Calcutta, 1939).^ 

t It should be noted that Raja Rammohun Roy, himself an accomplished Persian 
scholar, in his noble endeavour to enlighten hi.s countrymen adopted the means that 
the Press provided, and of the papers that he started one was in Pepian, as it was under- 
stood by all the respectable part of U^e native community. Vide^ Majumdar : Roja 
Rammohun Roy and Progressive Movements in IndiO) (Calcutta, 1941). 
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Shortly after the nc\v (lhartfo' Art e.a,in(‘ into fon'c in \v(' lind 

(he Court ot' Directors of the East India Company in (heir dispatch, 
dated the 26th June, 1835, write to the Covernrrieiit of India asking 
if they had any objection to the discontinuance of Persian as court 
language. Para 23 of the dispatch says : 

“As the abolition ol the Persian Language in the Juclitial Department would 
lead to a considerable diminution of expense and as that language is not at all used 
at Bombay and only in two instances at Aladras, we desire tlial you will stale lor our 
consideration, any particular rircumslances, it thci c b«- any, which render the ( onlinued 
use of that language desirable in the Judicial DepartmenlsP ' * 

In compliance with llu' al)ov(' dt^slrt' ol llte Court, tin' central 
(ioveriimcnt h(‘i(' <iskcd llie provincial aiUlKtrilit's coiictn ned to submit to 
th^•m tlndr sciitiiiuaits oil tlie stiltjtxl. J’h<‘ prov incial authorities again, 
on their jtart, diitrctt^d tln^ Siuldcr D(‘\van)' Atla wlnt in their res])(‘( ti\ (' 
piovincess to .iseertain tli(‘ v’iews ol' (he judicial anthorit i(‘s niKltn’ tlu'cn 
on the matter and submit ihmn with (Ikuis <u an (sai ly date. Acetu.cl-' 
ingly, \v(‘ find the authoritit'S of the Siidchu- Dtovany Adavvlut at fort 
William, Bcmgal, and the Noi tli-Wirst l^rovinees issuing circulars to the 
Gommissioiiers of Circuit, Civil and Scissions judgt's. Magistrates and 
Joint Magistrates requtssiing thmn to submit tlnur oj)ini()ns on the jrointa 
and in llie (warnt of its a|)pearing to them tliat any advantage would 
tesuU from discontinuing tlie us(^ of the Ptusian as the language of the 
Courts to state ^^hat la.ngUi»g(' they wa^uld propose to substitute in its 
f)IacCj as well as whetlnu the change would be attended with any and 
what icduction of expense. 

In eomplianet' with tin* al)(»\<' re(jn<*si \\(‘ jind (lie .niihoi itit's o( the 
Suddtu’ ])ewan\ and Ni/.<nunl Adawiuts of the X* >rt h-\\ ('st IhoviuM'S, 
a.it(U' a.set'rtainnig the v iews ol' (lie local snbord inau* a m I k » rit i< s, submit- 
ting their vi(‘ws wliieli were no! favontublc l<) the cl iseoiit i nuanet' ol 

Persian as court fingiLige, neiilK'r did tliey think that it would ])iove 

mon* (N'onomieai. It is intei (ssting to note tin ir ])()inls of aigumtmt 

submitted in tli<*ir hdter, (lat(ai (Ik' JPili )ttl\, 1^:16, to tlic f t.-(io\ cunor 

of th(‘ North-Westta n Provinces, which t ceids as follows : 

“\\ i(li I eler(n( (' lo voiii l(iter dale (hi llih Dec emlxa’ last and ils aiinexrd 

.rxltait of a dispatdi from liie llon'hle die (loml of Divciiers, iiajuesiinic ihi' Lnurt If) 
stale whelhia wifti a<!\ei!en<e lo (he rrdiu lion <•! (‘xpense wfirli the Iton’lile (Iniirt 
apjicar to suppose 'aouIi] resull from (he aI)oliiioJi o( ilie Peoian language in thr Jndl 
( iai <le|)arnuen( , an\ j;ar(i( ulat i irciimsi.ux es exi^st \v lender the conliiiurd use o} that 
longue de.sjiaijle as the medium for (lie (ransaclion <*f Judicial business, ] am direrli r) 
to aoiuainl you for the intoimalion of (lie Hon’hle the L( .-(.loxi’rnor, that previouslc 
to sutHiiiuing (heii repiat, ihe (aaiit thought it }^ropcr, upon a (jucsiion <I sucli general 
nileiTst and imjjoriance, to t all loi the opinions of the loi al auihor ilies subject to theit 
coniroul; and I am now dina led to suiaiiit for I f is Honor's l onsirleration, die acecgni* 
tiaiiying original leiums as per annexed list ri'ciaved tiom die dTiceis in reyiiy. 

“It wpl bi'obsciM'd Iroiii these leporis, that ihi' o[iinions of da: local auihorine*» 
nil the suhjeel under en<tuiry. are nearl>' halam r‘d ; ’.L‘j having* deelarecl ihemsrlvc'S 
in favor of dn* intioduc lion of die f fmdoosianee language' in lieu of Pc'rsian into all ihr 
roiirls of llu'se Provinces, principally on account of its being die vcThaenlar (ringne ril 
the' cotmiry, wiiilc' 'Jh are fipposc'd to the' measure, as ealculaic'd materially to iiujx'de 
the dispatch of busimrss and to add to the extiensc of the Judicial establishment, without 
conferring any corresponding advantages. 


Judicial Consultation (Civil), 16 Feb., 1836, No. Iff 
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“The Court have already, on a former occasion, in reply to a requisition fVom the 
Right Hon’ble the (jovernor General, submitted their opinion of the inexpediency of 
discontinuing the use oi Persian as the official language ol' the Judicial department-- 
they observed on that occasion, that independently of other considerations, they appre- 
hended it would he found impracticable in (lie existing state of education in India, to 
substitute the English language in its place, and that the vci-nacuiar tongue of the country 
was notoriously ill adapted to the purpose, I'rom the difl'useness of its idiom, the slowness 
with which the character was wiiltcn, and the very great difiieulty experienced in read- 
ing it readily ; added to wliich, the variety ol' its diaicels, ditfering generally in every 
district, and frequently in the same, according to the different classtrs of the inhabitants, 
on which account it has been found necessary to require for tlie use of the superior Courts 
in cases referable to tliem, translations in Persian of all docnmenls wliich may have 
been recorded in the fust instance in any other language, would appear to offer a serious, 
if not an insurmountable objection to its atlopiion, A copy of tlic Clourt’s letter above 
referred to, is herewitfi submit Ucl for the information of the Hon’ble the Lt. -Governor, 
and 1 am directed to state, tlial the majority of the Judges who now compose tlic Court, 
concur in the stailimeiits therein expressed. ^ 

“With regard to the reason assigned by the Hon'ble Court for the abolition of 
Persian, viz. ‘biiat it would lead to a considerable nxluclioii of expense,” it will be ob- 
served, that with two or three e.xeeptions only, the officers whose opinions arc exprt^ssed 
in the act onipanyiiig rt^turns, agree that no retluetion ol expenditure t ould be calculated 
upon from tliis source ; but on tire M^ntrary, that at first until the officers of lh»' tiourls 
fiad become acc'uslomed to the transaction ul businc'ss in liu iicnv official Hialect, the 
jircsent establishments would stxireely be Ibuiid cc(iKd to the duties recjuired cif them, 
^vilich already fully occupy their time; and a tenijrorary increase* would ]>robai)ly be 
indisijcrisably nccc'ssary to ])rev»*ii! (he* business of the* Courts fnan failing inlf) aii'cars, 
while sufiposiiig the ddlh nllies inridcaital tc.> the intioduclicin of a new official language 
to lu\ (’ bc;cn (,‘vci coni'*, tiie sajiie- iimul'ej' and <[e,^< i ipiion of na!i\c '»fficcrs -wiaild be 
required as at present, and cc|Ludly Vvcli cpialilied indi\ idiiais Luukl nui be outanicd 
on smaller salaries. 

‘‘I am at the same iinie diiccUd to jc(|uest )uu v'di subinil for tlie LOiisiclcraiton 
of the Hon'bie the Lt. -Governor, the accompanying copies ul miiuilcs rcccjidcd by 
lAvo of the Judges of the Court (Messrs. Ewer and Dick) on the subject under enquiry.” 

'‘Mr. liwfj’s Minute ; 

riic inliodut tiun ca a ncAeii> lami'ver dnsiratilc* is generally at fiist attended wiifi a 
certain degrees of incorn cnicncc which we scxni lose siglit of in tlie advantages by which 
the new measure* is attended. It will not 1 appic'hend be denied dial the suljstitution 
of the language ol a eouulry for a foreign totigue in law }>roc c'c*diiigs, is desirable* as a 
general rule* ; it is c>nly assc-rled that this country should he c;.xcc*plcd, and tlial not even 
an alternjn at the sultslii ution should be* made ; not even a partial experimt'iit . 

'’d cannot < onsidei the- grounds stated lot a rejeelioii c)i Iiindc>osiain to Ije. suflic lent . 
The dinu.sem*ss ol its ifliom is rallic-i in its ia\or tlian oihca’wisc, lor it xvould prenr- a 
fornridablc* obstacle to the endless r<*p<*lil ions and useless remarks in wliich the opposite 
(luality of the fN*tsiaii enalilc's a \vril('r t<' indulge- c»nly allow the same lime lot the 
preparation, and a plaint in ffindcKastany wcmlcj not her one cjuarler the* size of c>nc* 
written in Pc‘isian and would eontain as clear an c*xpc)situ)n of liic* claim wilfiout the 
irrelevant matter. At first 1 would allow die use* of the Persian character, and this is 
not at jiicsent uncommon particularly in Behar. The differences of dialects would not 
affect the Pleadings in an)' iinpori.ant d<’gree and the Deen*(* not at all. 

‘‘As to laighsh, I svo'nld h»r die pies<*in. cotifine it to a note by the Judge t ontaining 
the grounds of his decisio?) should iu* recerse dn* Dei ree ol a Io\\'i‘r rouit ; tliis would 
he attended neither with difiieulty uor delay but no furifu'r use ol' Englisli is at pn*sent 
]'>raclical>le, 

" fhe deiaib oi a Dei fee ate wi 11 set forth in dn* 7di Paragraph of the C.<*uft’s letter 
of the Kill June, I SIPJ but die attendant advantages of iJiis mass dI repetition are not (ujt 
in soi^k'ar a light- dh’^oud a sLatciuciit of the claim and Dclendant’s answer, substance 
ui the pleadings and evidence need not be given, nor the grounds of decision by the lower 
court, nor those of the upper, if confirinatory ; a final Decree of this court need contain 
nothing further ; and the same rules as far as applicable, may be observxd by the Lower 
Courts* 
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“The great fault of the country courts is, the cncourageincnt they give to the intro- 
duction of useless repetition and irrelevant matter in pleadings, and r(‘pcUtions by adopt- 
ing the same style in their Decrees, with great loss' of time to all parties concerned. 

“By way of experiment, I would recommend that depositions in criminal cases 
before the Session Judge be taken in Ilindoostany, and that pleadings, petitions of appeal, 
or miseellaneous, and decrees in the civil courts, should be drawn up in the same language 
and in Persian character. 

*‘Our <iwn baluts are not to he taken into consideration in disemising a measure 
of this desc.rij)tion and of such ]>ul)lie importanre, still less ought we to regard those of 
the offHcrs uudyr us ; and T niust say tliat unless we are prepared tf> prove ihat the 
retention of J^ersian is reasonable and just towards those wlio do not understand it at all, 
wr‘ ought to adopt, or anyliow try the other language to which they are at least more 
accustomed, and i all consider atioji of temporary inconvenience.” 

» 'Fhe 1 4 th July, 1830. 

“Mr. F. Dick’s Minute : 

“'fhe Court of Directors would appear to assume as an ascertained fact that the 
aholitioji ol the Persian language and eon.sequent suhstitutitm of some other, would 
lead to a consid<'i aide diniinutie>ri of exj3ens<-; perijaps, it is rash for us, w'ho are ignorant 
ot the grounds on width tht* (lourt l\ave delennir.tal that ])oinf, to (^ffer an ojunion on 
ilie subject ; it certainly ars t(» me the abolition of die Persian language would not 
l>e attend<‘d widt any redurdon of expense ; on the contrary, during some years after 
the change, until the native oflicers shall hav<r .ar cpiired a readiness anti facility in 
writing the chara<'ter and transacting business in cither Mindoostany or English, a greater 
number of public officers, than are at pr<‘sent entertained, will he reepured to gel thnaugli 
the quantity of btisiness which is now performed in the Department ; anti, even after 
the native officers shall have beconte efficient and perfect in the new official charaett^r 
and language,! do not perccir'c how the establishments ran bt' reduced l)eIow thtdr preseni 
scale, with a due regard to their efTiciency ; a Persian inohurrir will gtu tlir<»ugh nKue 
business in a gi\'en time than /dilicr a Nagree mohunir, or an I'nglish writer : ihe 
Persian language being inon* concise and die charac t<a' wrincn witli so much rcadineS' 
and^facility. 

‘Tf the st)Ie consideration bo the ( ornparative expense, no change should he made, 
hut should tire Hon’hle C’.ourt consider tin' suh.stitulion of the Englisli language to ht' 
a measure advisable on a liightT ground the general introduction of T'nglish litevaturi 
as a means td' enlarging anti enlightening the minds arnl ol improving tin' morals of tlu- 
natives of India! would it not he prutlent and expedient to make the experiment first in 
one or two ol’ tlnr Districts in the vicinity of (laltaitia, Hooghly, the twenty-four Pergun- 
nahs or Jessore? In the Western Provinces snoli a moa'airt would at present rxcife great 
dissatislac lion among all ' lasses of naii\-es; aiul \'e! v jn aU-; tire < A'ils and (iisad\’antagt s 
would he striking and daily fell, and what Ix-nefu tould tla y hopt* to d<‘ri\e from tlit' 
introduction into all the (lourts of a languagt^ of widt h noi one native in a Ihousantl 
understand a syllablr. 'I'ht'St' Wcsi* rn I'na inccs will not )»e prepared t'or such a mcasnri' 
before the expiradt.n of half a century, 

“Would not die introdnrtion of fht- Paiglisli language he (palte incompatilde wit)/ 
tlic present system of employing native Judgi'S to detide most cases in the first instance 
in original suits ? 

“Several disadvantages would douhtles.s attend the substitution of lh(‘ Hindoostanv' 
language and the Nagrcc t haracter ; iht' ditfuseness oi the idiom, the vaiituv <4 dialta ts. 
and the difficulty *>fn‘n experiented in rratling the t haractev n adily, ha\ «' been pointtal 
otit ; notwithstanding tlu'si* olijections, and innnv lorcihh^ aigumenu whiili ha\e been 
advauu ed in favour of the Persian hinguage as the mcdiuni lot tin' ir:insacli<in of judicial 
fiusiness, the evils of condtading all Ea^\'■ Preici-c-dings in a language \\itli whieh a great 
majority ol the people are unaiquainteil, ai(‘so striking ami nuuKUou?,,. and the ijeiiefits 
to he derived from the introdnetion of the vernacular toni’ue <^t tlu' country, so stdf- 
c\ident, that I am anTukaicatc for tlu‘ changiu 

“fhe result of the experiment now making in the Saugor d'eriitory ivill m,atcrialiy 
:ud the Government in forming a correct judgnj('iit.“* 

The 23rd July, 1830. 


* Jud. Cons. (Civil), 29 Nov . 183B, Nr. 8. 
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In forwarding the above letter to the Government of India, the 
Lt. -Governor of the North-Western Province differed from the view 
of the Sudder Courts in favouring the substitution of the liindoostanee 
for the Persian language in tlieir proceedings. IJie Secretary writes 
thus on the 2r>th August, : 


“With reference U> Paragraph 23rd of the Despatch from th<' Hon’l)]e the Court 
of DirCf'tors dated the 2Ctth June I S3a. re(“<‘ived with your hntcr No. IC>S of the IHh Novem- 
i)er last, I am directed to transmit to \ou lor thc})urpos(' ol Ix ing suljmitted to the Right 
Hon’ble the (yovernr>r Gema'al ol India in Couneil, liic* accompanying hater with its 
enclosures in original, from the (Ofig. Register oJ‘ tlic Sudder Dewaridy and Ni/.ainut 
Adawlut dated the 2UiIi ultimo. 

“The Tieutenant Governor coneurs in tin- <ipinion r(-( orded l>y Mr. laver to the 
effert that, it is d(\siral)I<' lliat tin' language o( tin p('opl<’ should if jiriu ticalile, lx; il€)t 
of the business ol' tin* C'ourts, and that at lea.st, an ('iKh a\oui oiiglit to be made to intjo- 
dure it. 

“Many ol the Loral Offn ers ai<- lavourabl<- (o llu- imm' tliale substitution ol the 
Ilindoostarn'e in the Persian charaeter, and lln-y l)e!i<-ve duit it may l.)e inliodiieeci with- 
out additional t'xpense. J'lu- liieuteuani Go\'<‘tiior iln'refor(‘ j)roposes u> aulhori/e 
all such olHcers to .sul>stitute the liindoostanee for the Persian in their Proceedings, 
to SLieh extent, and in such manner, as iln*y may find it praclirable and discreet, so as 
to enable thcTii at th<; satin' time, to ])reserv<‘ regularitv am) tlispatch in laisiness and 
record.*’* 

In ripprovlug tht' al)r>vc proposals, ilu' St'cretary to the Govern- 
ment of India wriU‘s on 10th October, thus : 

“I am directed to atknowledgt* the recei])( of youi letter dated uie 2alh August 
last with its raiclosnre, a,nd in n-ply to n-ipiest that \<>u will eoiucy to the Hon’ble tin* 
Li.-f Jo\Trnor of tin* X. W. P. the ajjproval of (h<- ( i<.tvern<-)r Getn'ral of India in 
(iotint'il, to his proposals to autlx^risi' such of the local ollh <'is as are ia\omal)ii* to 
the inerisurc', to subsliiule the Hincloostamx- Ibi (he Persian language in their prurtx'dings 
to sueh extent ;ind in such manner as they may find it prac lieablc; and discreet, so as 
to enLible thcan at the same titue tt> pn'serve r<-gulaiily and dispatc li in busin<-ss atul record. 

“I am desired however to sugg(*st for the consideration of the Iloii’blc the Lieut. - 
Governor that tho.se instructions Ijo issued subject to this qualification tliat, in acting 
upon them, the Local Officers do not contravene t'xisiing Regulaiions. 

“The original Endo.surcs of your letter are retained in order that the subject may 
be brought to the immediate notice of the Mon’bh' tiie Court oi Directors.”! 

I'uruing now lo iIk' senlimcnC of tlu' Judges of tlic Sudder Dewanny 
Adawlut at Fort William, Bengal, we find that they were also not in 
favour of the discontinuance of Persian as the language of the courts. 
In a letter, dated the 4th March, 1837, the Rt'gistrar of the Court writes 
to the Secretary to Govcrnmcuit of Bengal in the Judicial Department 
thu.s : 

“In continuation of my letter to your address of the r>ih ;\ugusl last, I am din'cted 
by the Court ia forward for submis.sion to Government a t'opy of one under date the IHh 
January (rt‘eeiva*d rm the Oth ulilmo) from G. J. Morris, Judge of the Patna (Uiy Court, 
containing the opinion ofihr.it olfiei*! the dist:<»niinuan<'c <*1 I\ r.si.in as the language 
of the (iourts. 

“Mr. Morris, it will l^c seen, does not advocate any change ; and in the absence 
of any apparent necessity or prospective advantage demanding or inviting it, the Court 
entirely concur witli him. 


♦ Jud. Cons. (Civil), 29 Nov., 1830, No. 8. 

t Ibid, 
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“The Court have only further to observe, that indeperiflently of ihe divcrsiiy <>(' dia- 
lect which they represented in their letter of the Htii August to prevail in Bengal, the 
language of the Behar portion of their jurisdiction being a totally distinct one, would 
render another distirn't Amlah or considerable jioriion of the Ainlah, rapalnc ofnMding 
and writing Hindustani in whatever ehararUT the proceerlings might be rrcorded, a 
necessary adtlition to their rstablislirnrru . II recorded in uioie ilian one ebaiactei 
at the option of the seviTal district functionaries, tlien more than one additional 
set of clerks would be retiuired, and the expense and general conlusion be increased 
accordingly.” 

Enclo. 

Mr, Morris' Letter ; 

“I have the honor to acknowledge the receipt of yon r letter of the 2-1 th December 
1 §'h^» railing for an opinion, regarding tlie dis('onliiiuaTKT ol the Persian as the language 
(»f the Courts- -and further, what language it would be desirable to subsiitute in its room. 

“I beg the (bourt will jiardon ilu' long but almost unavoidable delay tliat lias occur- 
red in furnishing this repiv I notv ptaxced to state biiefly mt' sentiments on the sub- 
je('( under discussion 

‘‘I have always held it to be very desirable that depositions should be taken in the 
vernacular dialect, whatever may be, in order that persons una( quaintcd with IVrsian 
may on hearing their dejiositions read over ha\'e an <)p].)oriunity of correcting any in- 
accuracy or error the writer may have fallen into. I liave iound great advantage to 
result from this pradice, particularly in cases tiicd at the sessions, in \vhieli Omrl it 
lias been resorteil to for the last two years-- but tlie necessity of making translates in 
Persian to arcom[)any the roalad in cases referred to the Nizamut Adawlut is a gr<*at 
additional labour to the Ornlah and might perhaps be <lispensed with, 

‘T am not liowet'cr prepared to go the hmgth of reeoniTnending that the language 
of record should undergo such a sudden and ( (/inplete change as that ronltmtplaied 
In the first place 1 do not think extepf probably in the ease of th<‘ BtTigalJer' language 
that an ad<'quate sul)slitin<“ could be [>rovided lor INasian, and aitlnHigh this is the last 
jjoinl projxjsed for ( onsideralion if is in truth the first in lh<' order oj enquiry, lor unless 
we ar<* prepared to shew that another language possesses go-ater or equal udvauiagcs 
than the on<' now in us<' we should be no gainers liy an ext hange. 

“If the Persian wtTc Ic) be done away with to-morrow in these provinces, we should 
have to make our choice between the C)ordoo or Hindustani ?.n the Persian cliaracter 
and the Hindeewee in the Devanagari or the Kaithcc eharaetcr. As to the former, 
we might for all practical purposes, keep up (he IVrsian as the language of record, !oi 
in drawing up the Minute of pioceoding, the tec hnical n\od('S ot expression aini the 
phraseology to be adopted almost necessarily will have to follc;w the Persian idiom, 
so that the only gain by the change introduced will be a diflertmce in the inflections, 
and the making sentences terminate with a Hindustani verb instead of with a Persian 
On the other hand if the Hindeewee w<Te to be adopted in the Nagree character, the 
business of the Courts would have to remain at a standstill until it was acquired. I he 
Devanagari character is almost unknown except to Pundits and those who have studied 
it in printed books ; and the common knitec it is well known is so irregularly written 
that take the tvriting of any number of Hinder scribes at random, you shall rarelv 
find two hands agree, and the difficulty of dei yphering it is in iiroponion to its unerr- 
tainty. This ol)jectif>n floiibliessly might be oveicfune by dint ol prat ti('e which woulil 
have the effect of inlroduting a fixetl written cliaracter— but what then It will still 
liave to borrow largely from tlie Persian, 1 lindoostantT ami I'.nglisli for vocables to ( x- 
press a variety of meanings and to fill up tlit' conwniional It'rms n«)W in t'onimon ustc 
The Hindeewee is, ttnnpared with the Pt'rsjaii, poor and eiamp<'d and does not possess 
like the Bengali the power ofrrt'aling upon lixt'd prinripl<‘s nouns and eompound words 
at pleasure, lu adopting the Ifindt'e tluTcfbre the first thing to be done Avould be to 
transplant a whole vocabulary of foreign ttTms anti phrases atltq^ted to the practice 
and usages of our courts into the new medium of communication, and this is what 
has already been done in the provinces in the Nerbudda. 

“It is hartlly going too far to assert that the people have become attached from 
long use to the Persian as the language of business — there is no occasion to shut our eyes 
to the advantages which it assuredly possesses merely because it is thought an anomalous 
thing to adrninistcr the affairs of the country in a language foreign to the people at large. 
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If the great body of suitors and others whom business carries to our courts and Revenue 
C.utcherries, have become habituated to that foreign language and have not hitherto 
found it a serious hindrance,it surely docs not behove us by putting words in their mouths 
to imagine difficulties which they never dreamed of, and to discard ^vhat has hitherto 
been found such a convenient vehicle of conducting public business in a country where 
such a variety of spokc.n dialects [irevaiJ. I forbear to speak more at large of the facilities 
which it affords for carrying on public business from the raindity with which it is 
written, compression of space, and llexibility in expression ns it is only those unacquaint- 
ed practically with these advantageous points w^ho would undervalue its usefulness. 

‘'What advantages are to lie gained on (he score of ev)X‘n( e by the abolithai of 
Persian, I am at a l<xs5 to imagine -surely the grtting rid of two c)r three mohurrirs in 
each public ofFu e will be the \ rrv outside of the gain to be expected under this head. 
C.)n the other hand in having to deal with such a crabbed and ir.-io-. art it :il)le vviitten 
character as the Nagree or Kaitlier w'C rmisi throw into the opposi'e »■. .-d,- d:<* increased 
labour and loss of lime whi< li musi inxessarily be incurred in getting lhtY)ngli, with 
means and inslrummis now .iv.ulabltu t)ie ordinaM business of the (lourts. 

‘‘rn conclusion, it One of tlie two vernacular longues must ))e adopted to tlie ex- 
clusion of Persian, w<' ought, upon the principle of studying the ('onveiiiencc of the 
laip^er bodv of the peojde to gi\ e tlie jirefeiYuv e to the Hindiwee. It wouid laive this 
furlhcr adx antnge o\'ei the Mindustani th,at it would lead moie eifecl belli by < diarige 
oi eharat tor and of style Its the entire obliteration c»f the Peisian, and to the infusiiai o( a 
larger admixture of Unglish irtriiv, \vliich if tve ceasi' to borrow from tlu' I’eisiati must 
iieeessarily How in to supplv its piaee.*"'^ 

Ho\v(‘vrr, (]i(‘ {intil blow to the continuance of Pt/rsian as coiud 
l.'uigiiage was cb'alt l>y the passing ol Ad No. XXIX o{' 1837 on the 
2fMli November, \Nliieli rtNtds as Ibllows : 

“f. It is hcrcliy enacted, that from the Jarst day of December 18.17, it shall be law- 
ful for the (Governor General of India in Gouneil, by an Order in Gouiicil, to disjiensr, 
either generally, or 'within such local limits as may to him seem meet, with any provi- 
sion of any Regulation of the Bengal Code which enjoins the use of tlie Persian language 
in any Judicial proceeding, or in any pror<'eding relating to the Ke\ enu(\ and to pres- 
cribe the language and ( baiacter to be used in siu h pror cediogs, 

‘dl. And it is hereby enat ted, tliat from tlu' said day it stiall lie lawful for tin 
said Governor General ol' India in Coim< ih liy an Order in Coniicil, lo delegate all or 
any of the j)Ower.s given to liiin by this Act, to any Subordinate Authority, under such 
restrictions as may to the said Goveriioi CTt-iuMal ul India in Clouncil sc<'m meet.’'t 

la conformity with the latter provision of the, above Act the power 
being delegated f)y th(^ Central Govtaaiment, iIk^ Deptily (Joveinor 
of Beng.d adopted the following resolution on thf‘ subjtad on the 23i d 
January, 1838 : 

‘■'riie Pre'ddent of the Coimcil ol India in Ckiuneil ha\(' bri n pleased, on the 4rh 
Liliimo, in confcirmily with section 2 Act No. XXIX of 1 SliT to delegate to ihr I)e(>iitv 
Governor of Bengal all the powers given to the Govt i nor (ieneial in ( louneil by lliat 
the Deputy Governor lias re.sol\'ed that in the Distru'is ( orninised in the Bengal 
Division ol the Presitienev of Port William, the vernai.nlar language ol' ihos«' District-: 
siiall be suljstiluted fur tlie Ikusiaii in Judicial Id'oceedings and in Brueceding.s relating 
lo the Rev'cnnc and that the period ol iwelve months from the Jsl instrml shall be allowed 
lor elieciing the sulislil utioiu 

“llis Honor is sensible that this great and saliilaiy reform must introdiK'ed 
with raulion, involv itig as it does the eomplele sul>version ol an old arid det^ply rooterl 
sv.slcm. He therelore vests the v'arious beads ol Departments with a diserelionary jkwv**!’ 
lo introduce it into their several offices and those respectivrlv subordinate to them, 
by such degrees as thtw may think judiciou.s, only preseribing tliat it shall be completely 
( arried into efl‘<‘ct within the ]>eriod abovementioned. 


♦ Jud. Cons. (Civil), 21 March, 1837, No, 26. 
t jud. Cons. (Civil), 27 March, 1838, No. 0, 
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*‘For His Honor's infbrmatior)> a report of the progress made in the iniroductioD 
of this measure will be required on the 1st July next and again on the 1st Januaryl839. 

“Ordered, that a copy of the above Resolution !)e transmitted to the General 
Department for the issue of instructions to the above effect in respect to the offices 
subject to that Department.*’* 

By order of the authorities the Siiddcr Dewanny Adawiut at Fort 
William issued a circular letter on the 9th February, 1838, to the several 
Civil and Criminal authorities under their juri-sdiction directing them 
to take immediate measures for substituting the vernacular languages 
of their respective districts for Persian in conducting the proceedings 
of their courts, as also to communicate the above orders to the several 
subordinate courts under them to take similar measures, and to submit 
by the Isl July next a report of the progress made in carrying into effect 
the above instructions to be laid before Government. 

It is interesting now to note the progress made in the substitution 
of the vernacular languages I'or Persian, and the important sidelight 
it throws, as we liave said, on tJu' superiorit) of tJie Persian over the 
vcrnacuhir lajiguages in inuny important respects, both in character 
and diction. Soon after tln^ above order was mad^^, we find that some 
of the Zillah Judges and others ot Tirhoot, etc., connuunkailing lliciv 
difficulties about introdiu ing tin' us(‘ of pure llindi or Nagrce charricter 
in recording the ])r(jccediugs of the courts, fi om tlie known difficulty 
of deciphering the .Nagrce written character. TIk^ Zillah Judge of I’lr- 
hoot, in reply' to an ('iicjuii y from tli<‘ Sudder i.levvaniiy Adaovlut, writes 
on the matter on the 12th April, 1838, thus : 

“I havr the honor to stale that the dialect.s prevailing in this ilislnct are three — 
lirhootean which prevails to the North East, N agree or 1 Ciridec and Relkast or Oordoo. 
l"he characteis u.scd are Nagrce and Persian, and in my opinion, of Oordoo dialect and 
Persian character adapted for Gonri proceedings; for very few understand the first and 
no two people hardly write ihe same in the Nagr<‘c eharaetcr as to be easily deciphered 
by his neit ncighl)(>ur ; and liic Nagree eharat ler moreover is cram]:)ed and siiii, whereas 
the Oordoo Persian eliaracter i.s iVev, soon wriiU'ii and more easily deciphered.* ’t 

In reply to the above, the authorities of the Sudder Dewanny 
Adawiut sanctioiu'd under the circumstances ihc use of the Oordoo in 
the Persian character as the language of rccoid. 

Some time after this ilxe Zillah Judge of Dacca, in Eastern Bengal. 
I'orwardcd a petition to the Stxretary to the Government of Bengal on the 
8th March, 1839, from 181 inhabitants of the Dacca District, of whom 
190 were Hindus, urging the continuance of the Persian language in 
conducting public business, which is vciy enlightening on the matter. 
The following is an abstract of the contents of the petition : 

“That for a long period the ii.sr oi fVr.van ha.s exisled. Ii is now ordrird (Jiat Ben- 
gaily shfjuld be used, but from this much difficulty will ari>c senne <jf whicli diflicullieP 
arc mentioned belo\v.- • 

‘’K The idiom oi onC: distriev docs noi conVspvtml wuh that used in anotlier, 
^nd is consequently not understood elscw'here. The lrnn*s used m Berigallee, also 
differ in different places. It is not only difficult for a person to read anything written 
but even the ^v'riter who -wrote it, cannot easily read his own writings. Business is there‘s 
lore impeded. 


*» Jud. Cons. (Civil), 6 March, 1838, No. Id. 
t Jud, Cons. (Civil), 29 May, 1838, No* 34, 
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“2. If Robecarries etc. are written in the current language of each place, 
they will be very lengthy --.and not easily understood. I’hc Andah according to tlic late 
orders, write Robcccaries introtlucing Sanscrit expressions, so that the parties concerned 
do not understand them until translated. It is the object of Government that the par- 
ties should easily comprehend what may be written but if a translation is required this 
is not obtained. 

‘^3. What might be written in one line in Persian, requires about ten in Bengally 
and if pains is taken to render what is to be expressed shorter, the meaning is not to be 
made out. Hence what advantage is obtained ? 

‘*4. You cannot at a glance see the meaning hut must read Berjgallee letter by 
letter. Lven the writer cannot give the subject mattt.'r written ahov'c, when he has 
finished writing, without reading all ov(T. If the reader is asked, wlicrc such a parti- 
cular subject is mentioned, he cannot tell you, without looking (ner again Ifoni the 
beginning. To remedy this imonvenience, a summary of the contents is written in 
Persian, on the maigin of Bcngaiicc ])apers. 

5, Records have not been kept in Bengalee, untier any Clovcrnment, and though 
a person may iabom to obtain projjcr expressions to bring into use now, still from this 
cai^c there will be objections brought against tht'se expressions. 4 he correctness of 
which objections a Judge not learned in the language or the (.(Jinmon peojile will not 
be able to determine. Moreover tliere are expressions (long t)bsolei(‘) w'hicli even a 
Pundit would not understand. 1 he jiarticular letters to be used is also a difficulty. 
from this cause injury arises. 

h, I'loni the t'labbod style in wliuli Bengallre is wriueji it caiiiiol be read off 
wiUi the facility ''hh which Persian < an and canrifti for iJir same reason be written 
quickly'. Great delay is iliciclbrc caused. 

T ^ lobucaicc oi Raedad which might he hiiislicd in one liour in Persian, would 
completed in a day — a Iransiation from Bcngallee into Persian 
Will be much shortened but the reverse will be the case in a translation fioiii Persian into 
Bcngaiicc, and much jiaper w'ill be used. 

*‘1. d'hr brncliis from tiie use of iVrsian air- that it is usrtl over a vt-rv large 
extent oi counirv and is the samr in .all parts. The Ictuas and tla- subject written easily 
uiulcistood. I v> this fur Bcngaiicc (.annul l)c considered any good, 

<^Rarness of expr('.ssions in IVrsian cannot be readu'd in die Bcngaiicc 
language. The first may also be written in various .slyR's, vii^. with care and clearly 
or m a careless and oft-hand luannet. 


*‘3. d’lic Records of Go\'errinieiU liavc been kept in Persian, with brevity and with 
the consumption oi but little paper, but nothing but incoiu'cniencc will arise from the 
use of Bengal lee, 

“4. Decrees Roedads etc. can he tvritten .uU as well as could be aislicd in Persian. 

.r. 1 ap* r.s on .ill .subjt'cts can be prepared in a sat is(a( lory maniK'r in a Siuall 

compass, without (ietnment to die case, .as much is cxjiresscd in Ptasian in a few words. 

‘•h. Manv gontlrmen understand l>oisian well, and people ol all elassi's ( an imd('r- 
^tand It when lead, as it is ol such general use, and sufficient lor (.oniinon inuposcs, mav 


o from one to ten sheets of IVrsian can he writlen ni so short a 
tobycarnes in many important ca.ses, can b<‘ waitien at the lina- of pa.ssilig 
in prc.sence ol the Judge, hut tliis cannot be done in iiengallee 


time, that 
the order. 


(5. All pirsdns wlicllior Ilmdoos oi AIimuIiucii wid, i),,' ju„guag<- lo 1)C still 
nrUr riv are sor^ to hear that u is to be abolished. From thit no benefit can 
arise to Glovernment and it is likely that detriment will ensue from the use of Bengallee.” • 


♦ Jud. Proegs, (Civil), 26 March, 1830, No. 11. 
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The above representation, it seems, was not without effect. In 
his communication, dated the 19th April, 1839, the Registrar of 
the Sudder Dewanny Adawlut of Bengal informs the Secretary to the 
Government of Bengal that the Court have qualified the terms which they 
formerly used on the subject. The letter says : 

“I am directed by the Court to acknowledge the receipt of your letters Nos. 597 
and 606, both of the 26th ultimo, and to forward a copy of the Resolutions which they 
purpose, with His Honor the Deputy Governor’s sanction, to circulate among the sub- 
ordinate Civil and Criminal authorities for their information and guidance. 

“His Honour will observe, on referring to the Resolution that they have qualified 
the terms which they formerly used, so as to obviate any practical inconvenience which 
migkt arise from a general declaration of the right of parties to use any language which 
they might prefer in their petitions and pleadings.” 

“Resolution of the Presidency Court of Sudder Dewanny and Nizamut Adawlut 
under date the 19th April 1839. — 

“Read the Resolutions of the Hon’ble the Deputy Governor of Bengal, under date 
the 26th ultimo, on the progress made in introducing the vernacular languages in the 
Proceedings in the Revenue and Judicial Departments. 

“The Court resolve, with the sanction of His Honor the Deputy Governor, that 
the Oordoo language shall in future be the language of record in all proceedings and 
orders in the Sudder Dewanny and Nizamut Adawlut, at the Presidency and that the 
same shall be written in the Persian character. 

“2. The Proceedings and papers in all civil cases transmitted to this Court, which 
may be written either in the Persian, Oordoo, or Bengallee language, shall be unac- 
companied by translations; but in criminal trials referred to the Nizamut Adawlut, 
with exception to trials for the crime of Thuggee, all papers which may not be drawn 
up in the Persian or Oordoo languages shall be accompanied by translations in the 
latter. 

“3. All papers in the Mogh, Orissa and other dialects shall be accompanied by 
Oordoo translations, 

“4. The officers of this Court shall be allowed a period of one year from the date 
to qualify themselves in the Oordoo and Bengallee languages. 

“5. The authorities of the district in W'hich the Oordoo language is current shall 
be required to take measures for introducing the use of the Nagri character in writing 
the language; and to report on the 1st January next the progress which has been made 
in that respect. 

“6. In the districts in which either the Oordoo or the Bengallee is the current 
language, parties are to be allowed, all civil and criminal courts, to present all petitions 
and pleadings in any language they think most suitable to their purpose; but any 
documents so presented which may not be written either in the Persian, Oordoo, or 
Bengallee shall be accompanied by translations in one of these three languages. The 
same rules be applicable to Futwas and Bowastahs required from the Law officers. 

“7. The authorities in the Bengal districts shall correspond with each other in 
the vernacular language, and employ tlie Oordoo in their correspondence with the 
Courts of other Districts. The same rule shall be observed mutatis mutandis, in Cuttack 
and the other provinces subject to the jurisdiction of this court. 

“8. The authorities of those Districts in which the Amlah have not yet sufficiently 
qualified themselves in the vernacular languages, arc authorized to grant them a reason? 
able time for acquiring proficiency in the same.*** 


Jud. Cons. (Civil), 7 May, 1839, No, 4, 
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The above Resolution was circularised to the several Civil and Cri- 
minal authorities under the jurisdiction of the Sudder Dewanny Adawlut 
at Fort William on the 5th July 1839. 

On the other side, the Government of India was the recipient of a 
petition in Persian on the 9th September 1839, from some of the Zemin- 
dars, Vakeels and Muktears of Tirhoot, remonstrating against the intro- 
duction of the Nagree character in the proceedings of Courts. The 
following is an abstract translation of the same : 

“State that as the British authorities have determined on introducing the Nagree 
letters in Courts, they beg leave to offer the following objections to it. 

“They find no advantage in it at all but only inconvenience, for it is calculated to 
affect as well the performance of the duties of the Government as the interests of its 
subjects. 

“As a sentiment expressed in Persian, cannot be set forth in Nagree on less than 
tenfold paper, the ordinary persons are of opinion that more stampt paper arc to be re- 
quired and thereby the use of the Nagree character will contribute to the profit of the 
Government, but they are quite mistaken on this point, for the Government never likes 
to reap such advantages at the sacrifice of the interests of its subjects which it always 
endeavours to promote, besides this, when the papers are thus used tenfold, the tenfold 
expenses will be incurred by the Government in paying servants and furnishing 
Stationery. 

“A plaintift' who could obtain his right in a year, will not succeed even in ten years 
—Great delay will attend the discharge of the revenue affairs of the Government. 

“The Persian records of the Government for seventy years and the documents of 
krores of rupees for hundreds of years now in possession of its subjects, will be of no 
service, for in process of time no person will be found conversant with the Persian 
language, and a case which has connection with those papers, will not be easily decided. 
A person who understands the Hind wee language, knows that the Hindwee letters arc 
distinctly written and that sometimes seven or eight letters form a word. As the Hindwee 
characters are distinctly used, it is with great difficulty that the preceding word can 
be distinguished from the following at the time of perusal, more time is spent, meaning 
is affected and the hearer gets confused, moreover where the writer himself cannot make 
it out, how is it possible then that others will comprehend it ? 

“The Nagree characters of every zilla, even of every pergunnah — especially in the 
neighbourhood of Behar are of different forms as for instance the letters of Mugh, 
Bhojepore, Sarun and Tirhoot differ from each other. When a letter of a place is made 
out by guess in another, it is not probable that the real meaning of the writer should be 
comprehended. The use of the letters of one form in every court will facilitate the 
transaction of the affairs of the Government. In case the Nagree characters which 
are of various forms, should be used in courts, persons acquainted with these forms 
ought to be appointed Amlahs, in order that when the orders etc. of one zilla Court 
arc received in another, they may be understood in the latter. The persons who arc 
acquainted with Nagree letters, do not know the regulations and rules of the Court. 
Those who hold high situations under the Government are at a loss to conceive how 
the decisions of rases connected with the Mahomedan law passed by Mooftccs, 
Quazecs etc. are to be expressed in Nagree. 

“Under the above circumstances an application, if made by any local British Func- 
tionary at the suggestion of any ignorant person for the use of the Nagree character, 
cannot be held as sufficient ground for the discontinuance of the Persian language. 

“All people of this place whether Hindoo or Mahomedan heard this news with great 
disappointment. 

“In conclusion pray that the use of the Persian language may be continued at 
formerly.**'*' 


♦ Jud. Cons, (Civil), 18 Oeba 1839, No. 1 7. 
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In forwarding the above petition, the authorities of the Govern- 
ment of India, in a letter dated the 26th September 1839, directed the 
Bengal Provincial Government to pass such orders as they deemed deserv- 
ing on the above representation. And it seems that in compliance 
therewith the Sudder Dewanny Adawlut at Fort William, at the sugges- 
tion of the Deputy Governor of Bengal, issued circular letters on the 
1st November, 1839, to the several Civil and Sessions Judges, Magistrates 
and Joint Magistrates in the Behar Provinces and to the Governor 
General’s Agent at Hazareebagh, informing them for their guidance the 
desirability of adopting some modification in their general provision 
for the use of Nagree character contained in their resolution of the 
5th July last. The letter reads as follows : 

r 

*‘The instructions contained in paragraph 5 of the Court’s Resolutions of the 5th 
July last, regarding the use of the Nagree character in writing the Oordoo language, 
being general, and it being material that that measure should be carried into effect 
without obstruction to public business, I am directed by the Court to request your 
particular attention to the necessity of introducing the change in the most gradual and 
careful manner. 

“It will be proper for you, the Court observe, before taking any decisive steps to 
make enquiries on the subject, as to the mode in which tlie wishes of the Government, 
to render all public proceedings intelligible to the people, may be fulfilled consistently 
with the disposal of the business of your Court with due regularity and expedition. It 
will be expedient also that you put yourself in communication with the other authroities 
of the District both Judicial and revenue, in order to the adoption of a uniform system 
in all the branches of the public service. 

“The Court request you will postpone the report which was formerly required, 
to the 1st March next.”* 

Beginning thus slowly and cautiously in their bold step of abolishing 
Persian as court language, the authorities of the East India Company 
constantly accelerated the pace till the object was fully accomplished. 
“Had we hastened,” says Sir William Hunter, “by a single decade our 
formal assumption of the sovereignty, we should have been landed in a 
Muhammadan rising infinitely more serious than the mutinies of 1857... 
The admirable moderation of the East India Company’s servants, and 
their determination to let the Muhammadan Power expire by slow 
natural decay, without hastening its death a single moment, averted 
this danger. India passed from a Country of Islam into a Country of 
the Enemy by absolutely imperceptible gradations .... We got rid of 
the subordinate Muhammadan Governors long before we touched the 
nominal supremacy of the Muhammadan Emperors. Long after that 
nominal supremacy had become a farce, and indeed up to 1835, our 
coinage still issued in his name. Even zifter we thus ventured to impress 
the British Sovereign’s effigy on our coin, we maintained much of the Mu- 
hammadan procedure along with the Muhammadan Court language. 
These in their turn slowly disappeared. But it was not till 1864 that we 
took the bold step, and in my opinion the unwise step, of doing away 
with the Muhammadan Law Officers by an Act of the Legislature. 
This Law put the last touch to the edifice of the new Empire of India as 
a country of the Enemy, the rebuilding of which had been wisely spread 
over exactly one hundred years (1765 to 1864). He observes again : 


* Jud. Cons. (Civil), 12 Dec., 1&39, No. 1. 

t Thi Miafi Musalmans, (Comrade Publishers, Calcutta, 1945), pp. 180-31* 
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“The third source of their greatness was their monopoly of Judicial, 
Political, or in brief. Civil Employ... Yet for some time after the country 
passed under our care, the Musalmans retained all the functions of 
Government in their own hands . . .The Code of Islam remained the law 
of the land, and the whole ministerial and subordinate offices of Govern- 
ment continued the property of the Musalmans. They alone could speak 
the official language, and they alone could read the official records 
written in the Persian current hand. The Cornwallis Code broke this 
monopoly less violently in the Judicial than in the Revenue departments, 
but for the first fifty years of the Company’s Rule the Musalmans had 
the lion’s share of State patronage. During its second half century 
of power the tide turned, at first slowly, but with a constantly accelerat- 
ing pace, as the imperative duty of conducting public business in thef 
vernacular of the people, and not in the foreign patois of its former 
Muhammadan conquerors, became recognised. Then the Hindus 
poured into, and have since completely filled every grade of official 
life.”* The fall of the Moslems thus from their position of influence and 
power has been happily recognised by Sir William as one of the wrongs 
of the Muhammadans under British rule, which, though due to the 
blunder of the Indian Government, took the authorities quite a long 
time to gauge till they were forced to do so through great Muhammadan 
disaffection. And though some meliorating steps commenced being 
taken since the time, yet lot was deemed to remain to be adopted to bring 
them to the desired level or position. 


* Th Indian Musalmans^ (Comrade Pvbiishers, Calcutta, 1940), pp. 107-08. 
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Kenopanishad-Bhashya, by Sri Rangaramanuja — Critically edited by Dr. C. K. Varadr- 
chari and Pandit D. T. Tatacharya. Sri V'enkaU^vara Oriental Scries No. 8. 
Published by Sri Venkatesvara Oriental Institute, 'Pirupati, 1945. Demy octavo. 
Pp. X, 22, 18. Price Rs. 2. 


T he Kenopani^ad is a short and sweet but philosophically highly important text, 
belonging to the earliest period of the Upani§ads. I’his edition contains a neatly 
printed text with Bhdsya of Sri Rangaramanuja (born about the midolc of the J 0th 
C. A. D.) who belonged to the Visisfadvaita school of Sri Ramanujacarya. The 
cintand on the Bha§ya, in Sanskrit is a sperial feature of this edition and is very useful for 
a full and correct understanding of the Bhasya which on account of its brevity does 
indeed stand in need of a comprehensive exposition. It critically discusses points of gram- 
mar, readings of the Bhasya and suggests emendations. The translation is well-made and 
literal, and occasionally contains explanatory notes. 


The Introduction deals with the author and his works, gives a summary of the text 
and ably evaluates the philosophical tcacliings of the Upanisad and ends witli an account 
of the six earlier editions on which the present one is based. One would have much 
liked it had this edition brought ov\t by a Research Institute been a criiicrd one based on 
independent and original manuscripts. 

— N. A. (h)KE 


Dr. C. Kunhan Raja Presentation Volume. Publishcxl by the Adyar Library, for the 
Dr. C. Kunhan Raja Presentation Volume Commitice, Madras, I 91(5. 


T his is a volume of Indological Studies published by the Dr. C. Kutihan Raja 
Presentation Volume Committee, Madras and pn^senled to th<‘ erudite and dis- 
tinguished Indian Savant Dr. C. Kunhan Raja as a modest token of appreciation 
of his contribution to the oriental studios during the last iwctity-hvc years by his Iricnds, 
students, colleagues and contemporaries devoted to oriental studiv.s anti r< search. Dr. 
G. Kunhan Raja has earned for himself an almost unique and enviable place in the field 
of Indological studies by his noteworthy contributions in the form of books anrl research 
papers touching many branches of oriental studies. The jircserit \'olume is a clear index 
of the same. 

The volume opens with a brief, biographical sk*-tch of the learned Doc:tor widi a 
list of his publications — books and papers — as far as they could Ik; ascculainecl, given in 
the appendix to this biographical note. I’lic list gives one an idea of the enormous work 
that the doctor has put in iiidcfatigably during the last twenty-fh e years. '1 hen follow 
one after another Research Papers — more than fifty in number — contrilmted by Scholars 
of repute and learning not only from almost all over this country but from foreign lands 
as well. These articles embrace m my aspects of Indological Studies, treat a variety of 
subjects and show the labour and ieaniiug of their authors. ITey arc, as a malt<r of 
fact, a tribute paid to a great scholar by the Community of dundils lioin the east as well as 
the west. • 

The idea of presenting such a volume to Dr. C. Kanlnm Raja was conceived by his 
friends and admirers in August 944. The members of the ohammittee deserve our 
congratulations for publishing such a lag volume covering more than 500 pages in 
such a short time despite the many difiiculiies it had to face in these abnoiTnal 
times. 

The volume deserves to be read by every student of oriental studies. 


— ^H. R. Karnik 
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Sri Siddhaiiemachandrasabdanusojamm {Part I) y by Sri Hemachandrasuri, wiih the Author’s 
own Tattvaprakdsikd and ChandrasdgaraganVs Anandabodhini-^-Ediicd by Pannyasa- 
pravara Sri Ghandrasagaragani. Published by J. P. Rupchand, 25-27, Dhanjt 
Street, Bombay. Price Rs. HO. 


T his is a beautirully printed and carefully prepared edition of a portion of Hema- 
candra’s famous grammar of the Sanskrit and Prakrit languages, called the Siddha- 


; grammar ot tlie Sanskrit and Prakrit languages, 
lumia, "i'liis Part contains thr^ 1st Adhyaya and two quarters ol the second 
tSanjna, Sandhi, Nama and Karaka Prakaranas only) and is arcornjianied }>y the 
author’s own commentary called Tattvaprakasika as also by ( Ihandrasagaragani’s 
commentary called Anandabodhiiii. The work is very well edited 1 a' Chandrasagara- 
gani himself who is a living author id' great erudition. 


Tiie great X’yakarana of J leinacandra wliic h has successfully sought to improve 
upon all the then existing works on grammar, was composed sometime alioul Saiiivat 
1195. Hemacandra was ti gn^at and xersatik^ ^vriter who wrote authoritative treatises 
on almost all branches of Sanskrit literature. H(‘ was the fust great writer who gave equld 
importance to the Prakrit languages by the side of Sanskrit, the queen of all the ancient 
Indian languages, in his treatises on grammar and metre. 


The new commemary cotuposed by die editor himself Is \-er\' u.seful especially lot 
beginners'. It carefully exf)laius the Sutras as also the words of the rati vaprakasika. 
only rarely introducing independent discussions, vvhii h are not suggested in the Pativa- 
prakasika. The. utility of the book is still more enhanced by the detailed list of Contents 
given at the beginning and the 1 3 Parisbias which are added at the end, the last of which 
gives a full list of doubt. s raised and answered in the Sutras and the tw o corumenlaries. 


— H. D. Vrlankar 


Li/e of Dayanand Saraswati, by Hai Bilas Sarda. 

R AI SAHEB HAR BILAS SARDA is to he congratulated on bringing out (his first 
complete and well documented biography of thr* leader of Xwdic revival in India. 
In trying to emphasize the importance of the Vedic religion and the work of Swaini 
Dayanand, the author has sometimes gone beyond the limits of fair criticism of other 
faiths and other religious leaders. Except this drawback the book maintains a very high 
level of treatment of' an undoubtedly great subject. 

The book is divided into an introduction and four parts and each part deals with 
some aspect of the life and teaching of the great sage. In dealing with each section the 
author has shown a commendable thoroughness in sifting all available material and has 
moulded it into shape wdth his mature scholarship. 

~P. M. J. 


The Peace of the Augustans, by George Saintsbur>% with an Introduction by Sir Herbert 
Grierson. The World’s Classics, Oxford University Press, 1945. 

r iHE Peace of the Angus tans y now included in the famous series, The World^s Classics y 
is a reprint of a book that first appeared in 1916, in the eventful days of World War 
I. The alternative title of the book {A Suruey of Eighteenth Century Literature as a 
place of Rest and Refreshment) was a challenge to the twentieth century which affected 
to look down on the eighteenth century as a century of prose and little things, mechanical 
verse and vapid thinking, shallow sentimentalism and Tory self-complacency. Saints- 
bury turned from his weary war-worn sensation-loving contemporaries to look at their 
eighteenth century forbears with longing and affection, and The Peace of the AugustanSy 
because it is written to expound a thesis, often becomes an exercise in special pleading. 
Conscious of the objection that might be raised against Swift and Pope, the greatest of 
the Augostans, bein^ termed as purveyors of rest and rcfrc-shment he twists nis argu- 
ment so as to s arm aunt the inevitable caveat. He says : “It may well seem to be either 
an idle paradox or a wanton absurdity to speak of ‘the Peace of the Aug istans' in 
connection with their greatest man, Jonathan Swift, tiie m:)si hopeU^s mis inihropist 
and almost the miserrimas of literary history,” and gives a reply that tht;re is Oeace or 
Refreshment and Rest in Swift’s writings because “in Swift’s actual works there is never 
any moaning or raving; there is as little of the inky cloak and the skull in hand as of the 
desperado’s yellow boots and fist shaken at Heaven.” This means that a writer may 
utter blasphemies and make the most revolting proposals regarding men, women and 
cWldren, but as long as he refrains from making a fuss or passionate speeches like Ham- 
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let he should be numbet-ed among the comforters and consolers of mankim; . To Saints- 
bury, manner seems to be everything and matter almost nothing, flis opinion is : “You 
can, to some extent, c onsider manner apart from matter ; you can never entirely reverse 
the operation with any rc'sult satisfactory to literature.** Tlie manner of Pope was, however, 
by no means quiet and geutlemaiily, but Saintsbury c<>mes to the rescue of Pope with the 
explanation that “though he (Pope) enjoyed little rest or refreshment himself he has 
provided much for others.” What shall be then said of Wordsworth whose merit was 
acclaimed by a twentieth century .poet in the ringing words : “Thou hadst for weary 
feet the gift of rest,” and “Men turned to thee and found not blast and blaze . . , but 
peace on earth?*’ Let the readers of Pope and Wordsworth decide for thciuselves which 
of these two poets really provides “a place of Rest and Refreshment.” 

Saiiitsbury’s lone is challenging in several places, and not without reason. For 
instance, he cannot bear the deprecatory remarks made by Macaulay against Grub 
Street and Gru)^ Street authors (especially Johnson) and joins issue with him to 
convince his rc aders that there was nothing particularly pitiable in the condition of the. 
C/rub Street authors. Johnson is excluded by him from the purview of Grub Street 
altogether. The Peace of ike Afgustc.ns is called by the author “the usual Historj of Eighteenth 
Century Li'cratnc witli a ditference” and that “difference” is apparent when he assigns 
to the forgotten author of the Night Ihoughls two thirds of the space reserved for the 
author of The Rope of the Lock an<l 1 he Dunciad. The great merit of The Peace of the Augus- 
tarn is the astonishing condensation of a mass of facts stupendous in their range and 
variety and the masterly survey of this material in nine brief chapters. 7'hc great draw- 
back of the book — fbr the general reader — is the irritating allusiveness on the part of the 
author \vhich inlcrfer-'s with the reader’s enjoyment of a good substantial fare. Macau- 
lay’s allusi\'eness has a charm of its own and stimulates the reader to hunt out references 
for himself; Saints butt’s allusiveness leaves the average leader crushed with a sense 
of impotence and ignorance, and provides no incentive for him to trace those allusions 
patiently and firmly. 

The chapter on Johnson is the most readable in the book, and next after it the chapter 
entitled The New Paradise of the Novel. In both these chapters the author is on much 
firmer and safer ground than in other chapters, particularly tho.se that have anything 
to do ^vifh the Romantics. Considering all thing.s, there is hardly any other book so 
replete w ith information about Eighteenth Ccntuiy' Literature as The Peace of the AuguJtaiu, 
and certainly there is none more authoritative. 

— L. H. Ajwani 


John Donne (Poetry and Prose), with an Introduction and Notes, by H. W. Garrod. 
Oxford University Press, 1940. 

W ITH the po.ssibIe exception of Blake, there is no other English poet to rival John 
Donne in the tremendous advance made in his reputation and appeal to the general 
reader in the present century. When it is remembered that Rupert Brooke and 
many other modern poets arc the direct disciples of John Donne we might regard the 
vogue of Donne or the revival of interest in his poems and sermons as out ('1 the notable 
happenings in tlic literar>' hisU.>ry of our times. 

The life of Donne was eventful and stirring even for the adventurous age in which 
he lived. He was a scholar, courtier, warrior, lover, philosopher and di\ inc, married 
a woman against her father’s wishes like another poet (Robert Browning) with whom 
he has many points in common, but was more lucky in the end, for the irate father w^as 
not only reconciled to him at last but even settled an allowance upon him. For a philo- 
sopher he was an astonishingly shrewxl man of the world, and he could win and retain 
the favour of a foolish and whinisical .sovereign as also of a band of scholars and poets. 
He would not, however, bend his knee to the world and utter platitudes and smooth 
nonsenses ; he delighted in shocking hi.s contemporaries (and confusing posterity ?) 
by mixing heaven, earth and hell. lo\'ej death and soul, delicious phrases and fantastic 
images, musical verse and cacophanous and tortuous expression. He maintained his 
thought, however, at a very high level whether he was waiting poetry or delivering ser- 
mons, and paid the penalty for bis lofty speculations, and “divine” imagining.^, by being 
dubbed “metaphysical” and consigned to an almost utter neglect for hundreds of years. 

But now he has come into his own, and with the growth of many isms and logics 
there is even an apprehension that he might be invested with divine honours, and a 
TCfular Donne cult started. Whatever the men of the seventeenth, eighteenth or 
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nineteenth centuries might have made of his verses and sermons, readers of the twentieth 
century find som<“^hing st?rtingly mode rn and refreshing in passages such as the following 
(culled at random from the present selections) : 

Now thou ru'st lov’d one whole day, 

To-morrow Aviien thou leav’st, what wil’t thou say ? 

Wil t thou ’Jiei' Antedate some new made vow? 

Or say that- now 

We are not just those persons, which we were ? 

Or 

I can love both faire and browne, 

Her whom ahuodanee mette, and her whom want betraics, 

I ca i ’ove Of’", and her, and you, end you, 

I can Ij^v an/, so she be not true. 

Here is a higher note (about lovers) : 

Here upon earth, we’re kings, and none but wee 
Can siK h kings, nor of such subjects bee ; 

Who is so safe as wt c ? where none ran doe 
I'rcasoii lo us, except one of us two. 

And about Deatli : 

Death be not proud, though some have called thee 
Mighty and rirradful, for, thou art not soe, 

For, those, whom thou think’st, thou dost overthrow, 

Die not, poore death, nor ye, canst tl)ou kill me. 


One short slerpe past, wee wake eternally, 

And death shalt be no more ; death, thou shalt die. 

ITis prose meditations are lurid and astonishingly like those we find in the authors 
of our age. I'or instanc e : “I'.vcry w'orrian is a scieticc ; for he that plods upon a \^'oman 
all his life long, shall ai length finde liimsrll short of the knowlc-dgr of her.... And 
what reason is there* to clog any woman with one Alan, be he never so singular?” and 
“When. I consider the past, and present, and future state of this body, in this world, 
I am able to conceive, able to expresse the worst that can befall it in nature, and the 
worst that c an be inflicted upon it by man, or fortune ; But the least degree of glory 
that God hath prepared for that body in hc.-aven, I am not able to express, not able to 
cOnCeiv'c.” 

. .Donne was not always so simple or direct in his approach to his subject or the ex- 
pOlinding of it. His us'ual method is to be abstruse and employ far-fetched images and 
ahTilogics. W hen h(; '\vant.s to desc ribe a newly married pair, he says : 

- -- Here lies a shcc Sunne, and a hec Moonc here, 

She gives the best light to his s])heare, 

Or each is both, and all, and so 
They unto one another nothing owe. 

When he writes on The Second Anniversary of the death of a girl he never saw, he 
celebrates her as under : 

Immortall Maid, who though thou would’st refuse 
The name of Mother, be unto my Muse 
A Father, since her chast Ambition is, 

Yearly to bring forth such a child as this. 

The Indian reader will perliaps revel in Donne’s “metaphysical” speculations and 
utterances more than even the English reader, and titles such as “The Extasic,” “The 
Canonization,” “A I.ectwre upon the shadow,” will make an instant appeal to him. 
While other Elizabethan poets are prescribed again and again for students in Indian 
schools and colleges, Donne has been neglected, perhaps also for want of a suitable 
anthology from his \vritings. The present selections, with Walton’s life and Hazlitt’s 
critical remarks (among others) prefixed to them, shpuld make a very good reading for 
Indian studentr 

— L, H, Ajwani 
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The Critique of Prre English from Coxton to Smollett .* Collected by William A. Craigic. 
S. P. E. Tract No. LXV. Clarendon Preps, Oxford, 1946. 6 sh. 

T he Society for Pure English. v;ith v.bich are associated the names of Robert Fi id res, 
Henry Bradley, H. W. Fowler and C'lto Jespersen, has done noble work in recording 
the pcculirrities of the English language, and to some extent directing its develop- 
ment. In this tract Sir William Craigie of Oxford English Dictionary fame has collected 
a number of passages from earlier English writers who were attempting to do, however, 
imperfectly, and in some cases mi'Jtr.kenly, what the Society for Pure English is attempting 
to-day, namely to prevent the English language from taking false paths, without pretend- 
ing to control it or legislate for it. 

The selection of passages is happy and often entertaining, since it begins with 
Caxton’s story about eggs, and ends with Smollett’s Lismahago. In his introduction 
Sir William Craigic goes bark still further to Willi? m cf Malmesbury in the twelfth 
ceiAtur/, who seems to have been the fust to ciiscus:; the dirlects of English. Caxlon, 
hAvvever, seems to have been the first to raise the question of a standard, and he w^as 
followed in the next century by a number of writers. 

Some of the writers ht re quett'd are extremely critical of their c>wn language, and 
suggf'st tlial it, needs additions fr<.ni other longues, while others res(‘nt or e\'en eonc^mn 
the irn • )rt oV n <'r i - es: i; Py ] ,p ■ in— worth and terms, A cnnmK n r{,mplnin ( 

made hy iy ’ "p-*, ir. that *‘otu* ITr’i'^h' tonrue ofaP Jarrur.gec, mesr 

swanncin x/iUi me suigic money of monasilJables, which are the only scandal of it.” 
Another quotes the opinion of strangers that it “is of itself no lango«?ge at all, but tJie scum 
of many languages.” The general consensus of opinion, however, appears to be that 
English iias much to be said for it in its faculty of borrowing words and making them at 
home, and thus enriching itself. The treati.se entitled P'i/u/ex Anglicus ; or the Perfetions 
of the Efiglish Lariguuge Dtfended and Asserted^ printed in 1C44, wdiich is given in full at 
the end of tlie tract, makes this claim : “Certainly the mixture of our extractions from 
others, joyried with our ownc monosyllables, make up such a perfect harmony : that so 
you may frame your speech maiesticall, pleasant, delicate, or manly accordinr to your 
subject, and exactly represent in outs, whatsoever gra<e any other Language carrieth.” 

Stilled and obscure language is rightly parodied by several writers, including 
Sydney, Wilson (1553) and Addison. It is interesting to note that even the most 
acute observers are seldom infallible as to which borrowings are likely to survive. Sidney, 
for example, condemns by burlesquing them the words conteminate, plebian, resplendent, 
segregate ; Puttenham, though he admits their value, is doubtful of penetrates, scientific, 
numerous and idiom, while as late as 167S E. Phillips includes among “affected w^orcls” 
which “are either tt) be used warily,. . .or totally to be rejected as barbarous” autograph, 
ferocious, evangelize, and repatriation. We are reminded of the plea for a standard not 
wholly that ot Southern Ihiglish, made in the earliest tracts of the Society, by the 
passage from Smollett’s Humphrey Clinker, in whicli we re^d of Lieutenant Lismahago’s 
“assertion, that the English language was spoken with greater propriety at Edinburgh 
than in London,” and his affirmation that“ive mumbled our speech., .in such a manner, 
that a foreigner, though he understood English tolerably well, was often obliged to have 
a recourse to a Scotchman to explain what a native of England had said in his own lan- 
guage.” 

This tract of fifty-seven pages is a notable addition to the Society’s publications. 

— R. T. S. Millar 


URDU BOOKS 

Ddstdn’-i-Ddnish, by Dr. Khalifa Abdul Hakim. Anjuman-i-Taraqqui-i-Urdu, Delhi. 

F or the first time in the history of the Urdu language the story of Greek philosophy 
has been told for the benefit and pleasure of Urdu knowing readers in a very lucid 
and fascinating manner by Dr. Khalifa Abdul Hakim of the Osmania University, 
Hyderabad. The Ddstdn-i- Danish, published recently will, it is hoped, rank with other 
works of similar nature, e.g. Durant’s Story of Philosophy and Aga Furuqhi’s Sair-uHikmat 
darArupa in Persian. Following the earlier w'orks the author has spared no pains to present 
therein an account of philosophy in a clear style and has succeeded in bringing the phil- 
psophical problems within the range of an average reader’s understanding. The language 
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generally used is chaste and flawless. Quotations from great poets like Rumi, SSdi, 
Haflz, Ghalib and Iqbal have added to the charm of the book, which ends with an 
account of Saint Augustine. It may be presumed that this work will be followed by other 
volumes giving an account of the subsequent development of philosophy down to our 
own times. 

We would, however, like to point out that the book is without any introduction or 
index. If a few foot-notes had been added here and there the readers would have found 
it easier to understand the names of certain persons and places mentioned in the book, 

— N. A. Nadvi 


iFann-USahqfat^ by Rahm Ali al-Hashimi. 

I T is more than a century ago that the Urdu newspapers were first published in India. 
Since then Urdu journalism lias continued to progress in spite of some great handi- 
caps but one is astonished to find that during this long period not a .single bo6k 
was written for the benefit and guidance of those interested in Journalisin. Chaudhry 
Rahm Ali al-IIashimi, who is an experienced journalist himself, has supplied this 
long-felt want by giving in his Fatin-i-Sohafai the essential qualifications of a successful 
journalist, and by discussing various subjects so vdlally connected with journalivStic 
career. If the useful suggestions which the author has made throughout the book arc 
properly availed of by the journalists, Urdu journalism would be able to claim a posi- 
tion of equality with the highly advanced journalism of other countries. Lithograph 
ptinting has been responsible to a great extent for the backwardness of Unlu journalism. 
The author is emphatically of the opinion that unless this system is replaced by a better 
system of printing there is not much hope for improvement. He cites the examples of 
late Sir Sayyid Ahmad Khan and Maulana Abdul Kalam Azad as having discarded 
the lithograph and encouraging the Nashk type which is in use in Egypt, Iran and other 
Islamic countries. 


The present work, though it is a first attempt of this kind in Urdu, will he very 
useful for the Urdu knowing readers. 

—N. A. Nadvi 


GUJARATI BOOKS 

Atmarachana Athawd Aihrami Kelavanit by Jugatram Dave, Navjivan Prakashan Mandir, 
Ahmedabad, 1941). Price Rs. 4-8. 

J UGATRAM DAVE, one of the well-known followers of Gaiidhiji, has Ijecome 
an expert in founding and conducting i\shramas. The life lived at U^ese places 
aims at an ideal of purity, and iulfilment of domestic and civic duties, of the highest 
order. Jugatram Dave’s contribution to this subject of national importance consists 
of 76 sermons or lessons, addressed to the occupants of the Ashram, and they range 
over all conceivable topics, from children’s toys to their upbringing and education, 
efficacy of prayer, self improvement, and many other useful walks of life. Each lesson 
is full of practical advice, based on personal experience and couched in simple and 
popular language. Kaka Kalclkar’s foreword, the foreword of a close companion in the 
Ashrama, is as is usual with all his contributions, informative, instructive and full of 
guidance. 

-K. M. J. 


Gita Dhwani, by K. G. Masliruwala. Navjivan Prakashan Mandir, Ahmedabad. 
1946. Price 0 Annas. 

T his is the third edition of Mashruvala’s work. It is a translation into Gujarati 
verse — Saina Shloki of the Bhagyad Gita^ and in spite of difficulties, obvious and many, 
in the way of such a “translation,” due to the extreme technicality of the philosophy 
of the Gf/fl, Mr. Mashruvala’s attempt has been a success. Every word is chosen with 
care and an eye to bringing out as much as possible the significance carried by it. The 
few verses selected by him and presented in the forefront for self meditation arc the veiry 
core of the Gito, and are so well chosen that they would furnish a vehicle for meditation 
to every reader, so inclined, 
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Dwdrkd, by Kallianrai N. Joshi. Published in the Sayaji Sahitya M^a as Pushpa 
(Flower) No. 296, by the Baroda Slate ; Thick Card Board. Pp. 168. Illustrated. 
Price Re. i-i-o (1946). 


D VVARKA ^ is said to have been founded by Krishna, and is one of tlic seven holy 
cities, a pilgrimage to which leads to Moksha (Salvation). Mr. Joslii has resided in 
this holy city for a long time as the Principal of the High School there, and utilised 
ais leisure in collecting material lor a historical w<»rk on (he subject. But before 
j)ublishing that big work he has thought it fit to give us an outline thereof, a sort of guide 
to tourists and pilgrims, who go there in large numbers. Jt is both informative and 
interesting. It gives details .as to what a pilgrim is expected to do, both on his arrival 
and departure. The local or Tirtha Purohits, who act as guides, claim a chapter, as 
docs the Seat (Pitha) of Shankaracharya, and his work, Dwarka being one of the four 
Seats (Pitha) founded by him. Romance naturally has gr(jwn up round the environ- 
laents of this ancient city, and Mr. Joshi has not neglected t<> depict that phase of its 
history too. On the whole we think it is bound to become a popular book. 

K. M.J. 


Loku .SCihiyariun Sfomilochnn. by ihe late Jhavercliand Kaliclas Megliani, B.A. Published 
by the University of Bombay, through N. M. Tripathi & Co., Bombay g. Cloth 
bound. Pp. 257. Price Rs. 2-4-0 i; 1946). 

T HI^ Lmivta'sity of R^nnbay gt'ts a series of lectures delivcrccl irx'ery year, on some 
subject, literary or historical, c<»iuie<*ted with Gujarat by rreognised scholars. The 
late Mr. .\leghani was sclcct«xl to deliver them lor i9.:j i-42. He was a scholar so 
tar as the Folkkuc ol Kathiawar was concerned w*ith first class credentials. In fact, 
At great sacrifice, monetary and pliysical, he went about and visited most inaccessible 
places, and approached illiterate men and women and took dowm verses and words, 
recited by them with a view to preserving them. He has thus raptured a large volume 
of this oral literature, which otherwise would have perished along with the death of 
those men and women wlio recited it. It is this liler.nture, wliich he has reviewed in the 
hve lectures he delivered in the Convocation Hall of the BomlTay University in 1943. 
His jx>pularity as the <‘xponent of this branch of Literature was such that the spacious 
Hall was found too small to contain the large audience that Hocki'd to hear him, and 
every day there was an overflow. He has traced, wdth the accuracy of a liorn scholar, 
(i) The history of Folklore in general and of Gujarat and Kathiawar in particular, 
(2) its boundaries, (3) the causes which inspired it and brought it into being, (4) its 
alivenps, due to devoted w'orkers in that direction, (5) its utility and the delight it gives. 
VVedding songs, Lullabies, meteorological predictions find their due place in the Lectures. 
The publication adds a valuabL book to tht small collection of works on the subject 
in the Gujarati Literature. 


•K. M.J. 
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generalisation of tHe expansions 

of 

log (1 + x), (1 +x)''‘ and e* 

By Dr. G. S. Mahajam, M.L.C. 

N the March issue of this Journal, Di\ Ram Bt^hari ami ilir ni'r'^rni 
*f writer gave the following generalised formula for the logarithmic 
CNpansion - 
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Before proceeding to give the general formula for the Binomial 
expansion, I shall first give a proof of this result I. 

Proof: Differentiating I, wc get — 

Ikpuvting the coefUcicuts, we have— 

Lil 

2a2=<2iAl~“ 

drty ==<22 Ai ■“ ^iZl3 H* Aa 

Ai As "^Ai 

Ha^ ~ I 2 ' * ‘ • ♦ • ' ( ^ ) *' zZr ‘ 

I'o find , ^ve write the ctjualions as 

0=2fl.j "* ^lZ\i i 2 
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0 - :‘h 24 -- 4' A 3 ““ i' --^4 
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Elimination of ... An-i) yicWs at once— 


m 1 0 0 0 0 

2^2 I 0 0 

0 ^2 ^ ^ 

4^4' ^2 j 0 . 0 


!(« — ^n-2 ^n-3 ^ | 

«n-2 ^1 ' 

It is easy to see that the numerical value of the miiKU' which multi- 
plies the term (—I)’’ A „ is 1 , and in «// cases wc get the result— 


1 0 0 0 0 

An - 2^2 ^1 1 

3^5 rto j 1 0 


n-1 On-l ^n-2 1 

^)i — 1 f . . . ^2 


2 ® Theorem II. To ostablish the generalised Binomial expansion; 
rfiz > — 
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and in general — 
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Proof: Logavitliiriic differenliation givcv ^ 

+ 2 r^a.v ,r ...ill O^a }). j^x ...i 
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Let us find 7)4 liv vvrilins>' iht' aljove equations as — 


0 NUi — D\ 

0 ^lufi 2 I* ?/- 1 '^7-) 2 

0 d/w-. - [- 0-2^ [ 

(I {D^ 'rina^, r 2n-2D^ — 
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The iiu'limd is so ol)\ ion> now .ind W’e ma\’ ai once jput dow’Ji the 
general formuln- ■ ' { 
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,^‘ote : II is olh ourse to 1)(‘ noted that in I and 11 ilu^ cousiaiiLs , aj,... 
(’annoi ]>e unrestricted . l'V)r cxanipka they cannot be such as 
Kt make (he. radius of conveigc'uce of zero. We must 

further confirK' ourselves to tlie values of v in (In' iiuetval of 
('oiiv'crgcnce. And so on. ^ 

3° SoiiK interesting results can dedueed irom I and II as follows — 
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(ii) 
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(iii) In T put a, -■ 1 : we get — 
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That is, vve get — 
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In IT put a,. — — : we get — 
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i,k, ^ = D,. 

r! 


. * . Wc get — 
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That is, we get — 
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[\) Again, put in II --^3 ■ -a>> =1, we izet — 
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Thai is, we gel — 
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4® Theorem III. Exponential Expansion : It is easy to establish 
ihal — 


exp. (^i X -f j A* + ^3 ...) 

^ I + iTi A + A“2 a' + A» + .M 
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ax -1 0 0 0 0 . 0 

ai —2 0 0 0 0 

' 2 a , 2 fii 0 0 0 

1 

4</4 ?fan 2 a 2 —I 0 0 ’ 

r a,. r~ n^^-i 2a2 fii 


Pt oof: Takinc'^ lo<>;u ithms anf] then dilFerriitiatinL' wi* l’i I - 


/z I ; '2 a 2 X •) .v* 


1 \ Ii\ X rK^ 


' . ^ 1 "' 2 a 2 ^3 .v^ / f 1 ■ j~ A ^ .V - J\ 2 x^ “k . . ^ 

A^x k ^ ^^2 X 3 Ak> -V^ --j~ • . 


Kquatum' ihe cocfficitaits of like powers w r. eot 
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Taking - r with r in the Iasi and eliminating, as in 

previous eases, A"'^ , A 2, I^r—u we gei 
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T ~ r ^ a^— 1, 2^2 a^ 

It is easy to see that the numerical value of the minor of r a, — 
r A> s 1 * 2 • 3 . . r — 1 , and w^e get — 

ai -1 0 0 0 0 

2a2 ax —2 0 0 0 

“^r ^ ^TT 3 rt.. 2^2 ay -3 0 i) 

r dr r— 'la^ ay 


5“ Applications : T'he following applieatinns yi(‘]d interesting 
results — 

1 

Ifweputinthe above theorem III, a^ ~ — , we have the left hand 
side — T ! 


/ X* X* \ 

3.1 X -| 1 f . . . . ) i.e. exp. (c* — 1) 

\ 2! 3J / 
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. • . we get — 

cxp.c =:= f (1 + Ki X + K2 + ^"3 x’ + . . . ,) 


where now — 
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The general relat ion connecting the Ks, viz, — 

0 == r a,, -i- / - -1 -i- ; -T * • — r AV 

reduces to*- - 
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/■ Ay ~ A ^ ~\ Aji -f- — — — A *3 r .... 

r! (r—l) ! {r~-2) \ {r~-3)\ 

1 

. . 

1 ! 

M,iilti])lying l)y ’r -1) ! wc get — 

r\ K\ ==: ,1 A"| -f (r — 1) Aj *f- .. (^' — 1) ! A", _i 

Writii^g /A — A*, • r I 
tve get — 

r — 1 • r— S 

/I, — 1 -r Hi -j H 2 — d- i^r-l 

2 ! 

IX synil)(jlically — 

Hr - 0 

it being understood tliat after the expan-sion by the Binomial theorem 
H\ H'\ .... etc. arc to be replaced by //x, A/j ^ ... 



8 


JOUllNAL Of THE UNIVBRilTV Of BOltlAV 

Wc now get with the above notation — 


X 

cxp.c = e 





2 ! 
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3 ! 


+ ... 
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where Hr (1 + Hy~^^ 
The left hand side is — 


e*^ 

.1 + 1 . _ + 

1 ! 2 ! 3! 4! 



-f- 


-I 0 0 .... 0 


1 

-2 0 .... 0 
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Thus wo get- 
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(r-l)I (r— 2)1 
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Similarly = 15^, = 62^ and in general = (1 + H)^^. 

6® Before concluding the note, a word about the example which 
suggested it. 

Given (1 + ai x + x* + + . .) 

(1 + ai X + Uf' x^ + . 1, 

then D, - (-1)''DV 


^2 

^2 ^3 ^4 ^ r+1 » 

where 


<7^ + 1 ^8r~l 


Dr, Ram Behari suggests a method which might be illustrated by 
taking r =: 3 : — 

To prove that — 


1 

43 

<23 


aj' 

^3' 

a. 


«4 



^4' 

1 83 

«4 

«5 

} «o/ 
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We have the set of equations— 

ai + a-i^ = 0 

+ ai ax' + ^ 0 

U 2 -f- flj ^9^ =0 

^5 4" <*4 *4 4" ^4^ "4 <^3^ ^ 0 

ctc*j etc# 
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Consider the left hand side determinant — 

To the elements of the third column, add elements of the second 
column multiplied by ' and those of the first column multiplied by a'j . 
And to the elements of the second column add those of the first column 
multiplied by aj'. We get — 

^2 ^3 ^1 ^^2 1 ^ 2 

^2 ^3 ^4 “ ^2 <3^4 +^2^ 2 

®2 ^4 ^5 ^3 <^5 +^4^1 +^3^ 2 

d ^ — d ^ (I 

-“(d'2 +<^'1^1) “”(^^'3 +^'2^1)’ ■ ‘(^'4 +^'3«l) 

— (^’3 (^'4 +^^2 ^2)?''(^'5 4^1 

a'l a\ fl's 

— ( — 1)3 ^'2 «4 

«4 ^ r* 

The method is easily extended to any 1\ . 

Further by using the generalised form of the Binomial theorem 
we can express ^'2^ ^ 3? •* m terms ofai, ^^2 ? ^3***^^^* 
vice versa. 



Thus— 


( 1 i-ai 'X'\-a2 -f* . . ) = {1 1 -fDi v+Z)2^* + . . 

Putting -1 in the formula for obtained in 2'", we get — 


Dr 

(^3 </2 


l^r 

Thus we get — 

ax' = — <»i, 0| 

Oi 1 0 

Ug* sa — ■ flj flj 1 (j 

a* a, «x , 

etc., etc. 

with similar expressions for ax, aj , a 
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«x 1 0 
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a* «i a. 

1 



^4 ^3 ^2 

a] 

L 


..,in terms of a,', a,'.., etc, 



SOME INTERESTIN6 APPLICATIONS OF 
DIAGONALISATION METHOD 

By D. R. Kaprekar, B.Sc., S.T.C. 

— 4— - 

I N the November 1946 issue of the B. U. J., the symbols D and D 
vere explained and cases of numbers in arithmetical progression 
were considered. In the present article cases of numbers in Geome- 
trical progression, having common ratio>l, and of sequences of numbers 
formed in accordance with certain fixed laws will be considered. 

(2) The following notation and new terms will be used. The 
Word ‘diagonalisation’ will be shortened to ‘dialing’. This dialing will 
be either to left or right, and not necessarily only 1 place and the symbols 
Dk’ ’ " '"' > ■■■■ " will be used to show shifting of the unit digit of 

successive numbers through K places to the right and to the left 
respectively. 

Thus taking the sequence of numbers 5=^147,162,167,162,167,172... 


Da >-ofS 

U7 

162 

157 

162 

167 

172 


J 1853586:56872 


of S 


MT 

152 

1.57 

162 
1 67 
172 


-.172167162157152147 

(3) rhe dialing of numbers is arithmetical progicssion, and 
methods for obtaining the periods of were con- 

sidered in the last article. 

Now we consider the dialing of numbers in GcometriccU pro- 
gression. 
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Take the scries, 11, 28, 56, 112, 224. . . . having ratio —2 

ThenD.^ - 14 

28 

66 

112 

224 

448 

896 


= 142857 142867... 


This gives 142857 which is the period for y 
pointed out as follows — 

JL 

7 ” 100-2 100 

- ii 

100 

“ 100 
Da' 


The reason maybe 


(l--02)-» 


(1 + -02 + -0004+...) 

(144--28+-0066+,..) 
(H, 28,...) 


In the B. U. J., November 1938, a method giving the period of y 

by left dialing is considered ; it is equivalent to Dj < — of the G. P.: 
7, 36, 175, 875 etc. having 5 as common ratio. 


.. . Here Di 


■(7, 35,...) 


07 

36 

176 

875 

4375 

21875 


75 


= 7142867 

and give 142857 the period of y. 

Another method giving the period of y can be derived by regarding 

T “iob “To <*-*>- = i5 (1 + -3 + -09+-M7) 

this is nothing but — ► of numbers 1, 3, 9, 27, 81 G. P. ratio 3. 


Thus we have pointed out 3 dialing methods to give the period 
of 
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(4) The recurring periods for fractions like, — , 

etc. can also be derived in the same way by the dialing of certain Geome- 
trical progressions. 

1 

Thus the recurring period of jg is given by Da*— > of the G.P. 
6, 26, 126, 626, 3126 

Thus 6 

25 

126 

625 

3126 

16625 

78126 

390625 


5263157894631 

The actual Value of is = •052631578947368421 


F or some other discussion on the same period and also for period of 

-y, please refer to my article ‘^Somc properties of Dcmlo numbers 

and their applications to recurring decimals’^ Mathematics Student^ 
June 1939, pages 47 to 51. 

(5) Now we turn to the dialing of numbers in a sequence formed 
according to some other law, that is of numbers which are neither in 
A.P. nor in G.P. 

of sequence 1, 3, 6, 10, 15, 21, 28 whose law of 

formation is -■■■■ gives the recurring period of . This is the 

sequence of triangular numbers and it is interesting to note that they 
7 

give rise to period of Thus 

1 

3 

6 

10 

16 

21 

28 

36 

46 

66 

66 

78 


137174211248 
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The actual period of contains 81 figures, some of which arc 
given below — 

7 I 9 ^ •00137174211248 .260631 

(6) The Di ^ of figurate numbers of the third order gives 

the period for h — The figurate numbers of the third order 

^ y* oooi 

are formed by the law I'hese arc 1, 4, lU, 2(', 


(7j The Uj '- > of the numbers of the fourth dimension formed 

. . a (« + l) {«+2) (w+3) . , . . I 

according to law — i — 24 recurring period 

.13. 

a » '”6661 

These numbers are 1, 5, 15, 35, 70 

(8) The D I ■ of the sequence of numbers known as Fibanocci 
number gives the period lor — ^ the Jaw ior their formation is 

Un— Un-i + Un -2 where ui=l and the numbers are I, 1, 2, 3, 5, 8, 13, 

21^ 34 etc. This subject has been already fully discussed 

by Messrs. A. A. Krishnaswamy lyanger and D. R. Kaprekar in 
B. U. J. of November 1943. 

(9) If a sequence au is defined as ah-.-ai,.-! i-3 (n -1) the right 


dialing or D, — ► of the numbers beginning with 1, viz- Ol, 04, lU, 19, 
31, 46, 64, 85 gives the recurring period of which 


is • 015226337448559670,781,89300 1 1 . 


See question No. 1793 in Mathematics Student, Volume VIII, page 
141 (Sept. 1940 issue). 


Khare’s WaDA, 
DpO^AU. 
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Note by the Editor on Mr. KaprekaT'.s ptiper (On some interesting 
applications of the diagonalisation method). 

(1) Dx-4— operating on the sequence a% gives the sum 

1 

It is therefore equivalent to the operator ( I (x> ) defined by Ayyangar 
and Kaprekar on p. 6 of B. U, J., Nov. 1945. 

Thus Dj 4 —. — (I q^ ) i 

V ^ 

In the same way since D 2 an \^a I + 100^2 + lOOOOa^ + . . . . 

00 

— ^ we may write 

1 

D2-<— S(...10101()l)}a.S=(ol)« 

Similarly Di-t— =(0t_i, l)oo = ( . Ol.OO. .01,00...01), 

the result of the operation being obtained by taking the sum of xl ; 
^2 x1,0a-_i ; ^3 XljOg *— 1 etc., /.e., by multiplying a, by the V’th non-zero 
digit starting from the unit digit, in (0/t-_i,l)oo , with its correct place- 
value. 

(2) AgainDj — (a^ ,02 . or D, — 

gives flj +0. Iflj ‘ O.Olas+O.fXUa* + . . 

00 

= V 1 ()-(«- 

1 

. • . — y may be denoted by (I • 1 1 ... . ) -== (1 . 1 ) 

(1.1) |flr{ being equal to 

1 

ThenDg— > =-(1.6i) and D^— > (l-OO. .1) ^ 

Here we start from the unit’s digit and take the successive non-zero 
V*th digits to the right as multipliers of a^. 

(2) The various results in this paper establish certain correspond- 
ences, between recurring decimals and geometrical progressions. 

Thus Di ^ of the G. P. 7, 35, 175 ... . 

= thcG. K 7(l+50+50»+..., ) 

' ■ ' ^ Vf ' 

And the sum of n terms S,= (SO* —I)/? 
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Also since ^ = 0. f4a867‘ 

U2857=10« XO. 142857'--O.i42867=(10»-l)/7*=(9)e/7. 

Similarly (U2857)*=(10»*-l)/7=a(9)e*/7. 

. • . Taking n=6lc, Set = (50«-l)/7=(6'>*xl0«-l)/7 

(5«-l) xl0«*+(10**-l) 

*“ 

This must obviously be an integer; and 
(10«^---1)/7=(142857)a, 

(5®^— 1)/7 must also be an integer (with the last two digits 32, 
since 5®*=:= 625) . 

32(0)6fc+(U2867)/t 


32,(142857)f,. 


This proves the result, when the summation is carried out to Gk 
terms, and the last digits of the sum are taken. 

Again whatever n may be, carrying the summation beyond n terms 
cannot obviously change the last n digits of the same. 

. ' . Since the result holds for (however large k may be), it 

must be true for any ri'^Gk i.e., for all values of n whether multiples of 
6 or not. 


(3) As regards para (4), the given summation is equivalent to 

the G. P. 5*,l+2(.05)"}= 5/0.95 
1 

== 100/19 

This must . * . give the period of ^ . 

(4) Similarly in para (5), 


= 10 X { 1 + ^ + 


3jtj_ ,3.4.5 1 
'2! 10* '** 3 ! 10* *’“■ 


—3 

= 10 X 


3 

(1.2 2.3 1 3.4 1 ,4.6 1 I 

1 + X • Jo + X 1^ + T * ir* • f 


given dialing. 


= 10 X S ” ^ , which is equivalent to the 
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Paras (6) and (7) can also be dealt with similarly, 

(5) The left dialing of Fibanocci’s numbers in para (8) has already 
bc^n discussed by Iyengar and Kaprekar in B. U. J., Nov. 1946. 

(6) Lastly for ^ of a„, where ~ a«~i + 3 (n — I), a^ = 1. 


It may be seen that ii„ 1 r 3 

Right dialing gives j; 10 |l | | 

00 — C''--!) 3 V' 

- s 10 + 2 r 


Now --1 i~ and 1 ^ Tl 

iNOW ^ 10 - 1. 1 - ^ , and ^ i 10 / ” IT’ 


And if S - I «M 0 ^ n- . 


l« - J 

10’ 


10 ^ 10* 

2* 3* 

' To* To* ^ — ’ 


9 ^ S n* >>* V ”* V (” — 

’■ To ^ ~ j lo ”— 1 " j 10” f IT )"— 1 " 10"-' 

=- y _ 2 S 1- 

f 10«-1 T 10"-’ 


^ i , 

1 ]0«-> 


a ( 1 - 0 . 1 )^ 


(i.i) 


2JW 

81 


10 

9 


100 

81 


. • . S - x 


«* 10 lyi) 

f ioFT ^ 81 


mo 

729' 


Dr-> 1 


1 

00 —(«■'■ 1,1 

X 10 

1 

00 

f V 

' -J ^ 

1 

^ 

•■i 1 

n 

1 

I 

10"— 1 

f0””~ T 

10 

+ 

3 

1100 3 

100 

370 



9 

2 * 

729 2 

¥i” "" 

243 




370 

The period for is therefore obtained. 


P,S , — It would be more convenient to use the Symbols LD^, for 
and RD^ for — y in future. 


— K. R.G, 



SOME PROPERTIES OF THE RECIPROCALS 
OF (9)% AND THEIR MULTIPLES 

Bv D. R. KiruBKAR, B.Sc., S.T.C. 


(1) WT is proposed to discuss in this paper the reciprocals of (9)*2 and 
J some properties of (9)®„ and give some applications of these 

results to the properties of Demlo numbers. ^ 

(2) As usual (9)*„ means ihcscpiare of (9)„ i.c. of 9 written n times. 
It was shown in B, V. J. Novem))er 1010 that the reciprocal of 

(9)*^ ^ O-ol2‘Mr>070 which ismacl<Mip of the digits 0, 1,2 in 

A. P. upto 0, omitting the digit H, the common difference of A. P. being 1. 

Similarly ti- 00,01,02,03 10,11,12,13 

90,97,90. " 


In this, all consecutive numbers from 0 to 09 occur except the number 98. 
The numbers are written in the scale of 100 and single digits like 0, 1, 2, . . , 
are written as 00, 01, 02, etc. The period contains 198 digits. The 
reciprocals of (9) “ can similarly be written down, and the number of 
digits in its period will be found to be (9),^ Xn. The first steps will be 
(0)n ; (0),-^i X ; (0) ; . . . . . . . . (0),^x i (0)n,^a 10,.... etc. and 

the last two steps in the period will be (9),,, the step (9) 

being absent. 

(3) Since in^rr ::~0 GO, 01, 02, 96,97,99, all the 

VJoUl 

numbers of the diffcient steps form an A. P. with common differ- 

K. 

ence 1, it follows that in 7— —all the numbers will be in A. P. with 

9801 

a common difference K except at a few places which correspond to the 
3 

omissions. Thus =00 03 06 ... .84,87,90,93,97® 
yoUl 

(The right hand portion can be seen to be true by multiplying some 
end digits of by 3). 


3 1 

As 3 is a divisor of 9801 reduces to and the 
digits is not 198 but 66, 


number of 


Similarly 


9 

9801 1089 


and it will contain an A. P, with commori 


difference 9, and the period will contain 22 digits. It is equal to • 000918, 
27, 36, 45^ 54, 63, 72, 81 91*. Here all the numbers are in A. P. except 
the last which “corresponds to the omission involved. It will be seen 



that when K=3, 6, 9, 11, or some factor of 980J, the period reduces 
to a simple period where all the numbers in the steps are in A. P., with 
K as common difference, except at places of omissions, 

(4) When K is not a divisor of 9801 the terms of the A. P. may overlap 
in some places and will have some special peculiarities, consider 
the case when K - '*2 

multiplying the value of by ‘2, we g('t 02, ot^ 96, 

9oUl 

99, 01, 03, 05, 91, 93, 95, 98. 


Here we reach all the even numbers from 00, 02, till 96. The next 
number is not g8 but due to overlapping the quantities come out to be 

99, 01, 03. upto 95 and the last number is not 97 

but 98. The disappearance of 98 and 97 are due to overlapping. These 
overlapping places w'(‘ shall enll as leap points ; roiisideration of these 

K. 

leap points and tlie actual value of:-™- wlicui K is or is not a divisor of 

1 

{9)*2 t'an form the subject matter of some otlnu- article. 

(5) If K and L aic su(9i numbers (hat K 9801 then periods of 

K L 

and will be complementary to one another with respect to 

K. 

9909 etc. and if--— r has an ascending series of terms 

980 j 

in A. P then-J-^, will have a descending series ol tci nis in A. P. with 
9801 

tlic same common dlircrcncc. 


e,g. 



ni, 02 


and 


9800 

WOl 


99, 98, 97 


95, 96, 97, 99 
Ob 03, 02, 00 


In each case leap points are places of exceptions. In some particular 
cases the periods will show special peculiarities in the form ; 


if), 5J, (i:l, 7-2 8 1 , !i I , (»(), it'.', 1 8, 27, .".(i 

9801 


.. 51, 15, ;i(i, 27, 18, ..8, SI, 72, (2'.. 

The dilielciHX ol the A. P. is | 9 oi rxw })! at 
has a period of 22 digit ' ainl < h pair ijas exactb 
changed in the otliei pa it . 

(6) Wc shall now dcrivT a method for fin<lmg 


h aji pujjits. bar h 
sa.m.': digits ex- 


K, when 


9801 


-- an 


A. P. with a giv(ui common dilfcrc'ma' d. first wc tak(' .i particuhtr 
example to illustrate the process. 


Take 15, 20, 25, 30, 35, 40 
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This may be put as the sum of 

•15 15 15 15 


and *00, 05, 10, 15, 20 


i.e. the Slim 
K-149(). 


of the fraction' 


15 5 

99 9*801 "■■■ 


(15x99) +6 __1490 


9801 


9801 


and hence 


This we can generalise and say that if a is the first term in A. P. and d 
is the common difference in the expression of then K = (a x99) 
will give the given recurring fraction • 


Thus 54, 61, 68, . , 
and 87, 83, 79, 75 


. . . ^vhen d ~ 7 
where d=^ — 4 


(54x99) +7 _ 5363 
9801 

(87x99) -4 8609 

980i ■“ 9501 


(7) The first important application of the result above is seen in the 
application to the product of step numbers, (B. U. J., November 45, 
pages 10-14). 

Thus the product 

46, 48, 51 66x9801 can be discussed from this standpoint* 


For 45, 48, 51 66 may be continued and the required result 

is the difference of two series 


45, 48, 51 


66 


and 69, 72, 75. 


i.e. 


[ 


^■15x99; f.'l 
i’)80T 


lOu’ 


(09x99j 1-8' 


9801 


] 


< 98(1 


gives us the \ alue of the product and is equal to 4458xlO0*- 6834-- 
4457(9! j o3J66 a result already given in the article already referred to* 


(8; The product ofsiep jiunibers of three digits in A. P. can be found 
out In the period orK/99800i and the result may be generalised. Thus 
if an A. P. has first term - a and these arc 1 terms or digits in each step 
the common difference being d, the A.P. can be regarded as the recurring 
period of 

a A(9j/-f d a x (9)/-j-d 
{9), - 1 8 (0), . I 1 (9),* 

e.g. 4785, 1792, 4799 4809 

4785x9999-17 47846222 

" 99980001 99980001 

and 735, 732, 729 

(735x999) -3 734262 

998001 ^ 998001 
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K 

(9) One more application of the period of be seen in the 

product of Demlo numbers to the base of 100. Thus (17)^ x(21)7 
:=03, 64, 24 , 85, 46, 06, 67, 20,69, 99, 38, 78,17,5 7. 

It will be seen on close observation that the first part is merely the recur* 

. , r 367 j , V . r 2019 ^ , 

ring period of and the second part that of out of these 

the first is an A. P. with common difference = 60 in which figures are 


overlapping. It is really the right diagonalisation D of the numbers 

03, 63, 123, 183 and the other is the D of the numbers 

20, 69, 98, 137, 176 on A. P. with 39 as common difference. 

The product of ordinary demlo numbers in scale 1 0 or linear demlo 

K 

numbers can also be easily put down with the period of using the 
same principle. 

Some more interesting results wull be given in the next article. 
[I thank the University of Bombay for the research grant given to me). 

Kh are’s Wada, 

Deolali. 


Editorial notes on Mr. Kaprekar’s paper (Some properties of the 
reciprocals of (9)*„ etc.). 

Proofs of some of the results given by Mr. Kaprekar arc supplied 
below, with his consent. 

(1) To prove that — 0*00, 01, . . . 97,99. 

1 1 1 

(9)*2 ^ 99* ~~ 100* * / V 

\ 100 ; 

_ 1 A. M ~ 4 - ^ 4 - 

“ 100 * + 100 * 100 * 100'‘+1 

J 2 , , , 90 + 1 99+2 , , 99 + « 

Too* 100* '' ■■■ J00‘«« 100*01 + 100102 + - + iooiw+« •" 


JOO* ' 100* 


+ .... 


ay 


lOOioo 


aa 

looioi 


( 


1 4. 1 , 

ro() + iw* + "' 


) 


+ 


10000 


f-L 

\ 10( 


^ I 

100* ^ iw* 


+ 


_L + A : 

100’ 100’ ■ ■ 


100 " + 

100 


FI + 


) 


1 


] 


99 99 --- 

+ Jyoloo + looioi ^ '99 '+* 100»o ^ 99* 






jOUkiMAL 

oi' JHK: 

llNlvEH^irV oif li^MjbAyj 

1 ( , 

1 

'V 1 

^ lOO"- 

.....+ 

97 

, »8 J. 

99+1 

99 * 

lOO” 

J ioo* 

100 ““ 

H loO®*-'^ 

KW®* 



.1 

f ' 

1 

97 

99 , 




■ 10()2 

1003 ‘ 

. . . . -f- 

lOOO^ 

‘ 1 () 0»8 




:■ 0 * 00 , 

Ol, 02 ,(K), . 

. . . 97,9 

9 . 



1 

1 

00 , 01 , . . . 

97,99 

0 ' 00,0 1 J 

02 , 

97 99 


( 9 )*a ' 

“ 99 * “ 

99 , 99 , . . . 

99,99 






(2) Similarly, in general, 

-L L_ + JL + H- ' ^ - - 

( 9 )\ ( 10 "- 1 )‘ 10 =“" ■ lO^*” ^ 10 *" ^ ^ 

1,2, , 10" - I 10" -1 i I , 10" -1+2 

fyliF T -I . . i- I- 

2 10 ” - J 

lO*” 10 "" + • • + .n 


](J2» ‘ J(,*« 


lo’® ■” 


10 " - 1 / 1 
^ 10 " 

1 f 1 2 

jQ(io"-o« i 10”' * 10”' 


1 J_ 
10" 10‘" 


1 f J_ 2 
I io^ * 10"" 


- 1 ^ J_ 4. 4- ‘ 

10 *" ■’■ io*" .« 


,...) 


IQf'' -I i-)" 


10“ - 1 ,, 10“ I ] 

10" —1 ]0fiu’'-))« ^ (<))»„ 


• • (9)*„ '' 


/,__J_ A 

10 '“'"-')" ) 


10”' |(J»« 


10" - 1 
, ,,io" • n 


I y i9)(io"-i)« 
( 9 )’* JO''-'’*'-')* 


1 , 2 , , 10 " - 3 . , 10 "- 2 . , 10 " 

10*« 10"« • • ■ • + io(io“fe-» ^ loao«-i)" + Z^n 


0^ , 1 j , 10" -- 3 , 10"- -] 

10" ‘ 10”' ' i'^lo5^^2)« ‘ 10(10’'-1)« 


— 0*00 0,00 1,00 2 , ,99 97,99 . . 99 
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where each group is composed of n digits, the total number of digit 
being (10” —1) « — « X 


1 00 .... 00,00 .... 01, , 99 .... 99 

‘ (9)2 99 9,99 9, ,99 99 

1 


W. 


. . ., 99 ... 9997, 99 ... 9999, 

i\ recurring decimal with n X 9„ digits in the period. 

(.3) Let K be a divisor of 99, and p ^ 99/K. 

""Then 


IL 

(9)% 


K 

li92 


lOO’ \ 

^fl 

100‘\^ 


ino 

"2 

1W» ' 




1 00 * 


4 - .... 

P_ 

1 00 '' ' 


) 

) 


K 

100 * 



■ 

X ' ' 100 


■ 100 '' - 2 1 

.u 

jOO* ‘ • 

■■ ^ lOO'’-! ' '^]00''+2\ 

14--L+J- 
^ 100 ^ 100» 

K /, 


i 

100 '' i - V 

' ioo ' loo^* ' 1 

) 




Since Kp 99 , 

K 

99* 


K 
' 992 


99* 


K 

ioo* ‘ 100^ 




1 ^ 

100i» * 99^ 

+ .. 


99 


99 


100 


+ lOO/': ' ■*" IOO/>^^ ^ <K» 


100/>-! 


i)5) 


/i J_\=JL+i!L-i 4 

t . 100'’ ) lOU^ lOO-'' '' 

(’“ur) 


99-K 100 

100'’ . 10()'’+i 


== 0.00, (K), (‘2K) (99-2K), (lOO-K) 


where (K), (2K) etc., arc to be written as numbers of 2 digits, the 
total number of digits being 2 p. 


K 00, (K), (2K), .... (99-2K), (100-K) 

• • 99« “ 99, 99, 99, . . . ., 99, 99 

i.e. = 0.00, (K), (2K) (99-2K), (lOO-K); 

(recurring), when K is a divisor of 99. 
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The recurring period thus contains the numbers in A.P. ; 0, K, 2K,... 
(f“2) K with the addition of (i&— 1) K+1 i,e,^ 100— K instead of 
{p-l) Kor 99-K. 

9 

(4) In general, if K is a diviser of 9« ; and ^ = g so that 
9„ 10” —I, it can be shown in the same way that 


K 

(9)*. 




1 

]0a« 


+ 


T(F‘ 


+ 




+ 


1 _1_ K 

]0>'(/'+i) 10"^ ■ (9)*„ 



K 2K 

— io»« + 20»n 


+....+ 


-K 

lO/-- 


* 10^«-f« 


K {/>-2)K />K+1--K 

io»« '■ io*” ' — ' lo'f-i)" ^ ~ lOF' 

0-(0), (K), (2K),...0t -2K), ({*„ -K-fl); 

where (0), (K), (2K) ... arc to be MTitten as luimbers of n digits each, 
the total number of digits being np. 

. K. ( 0), (K), (2K). .... («.) -2K), (i>„ -K+1) 

■ ■ ~ 9 «, .... »«, 9 , 


== •••• (9„-K + ]); (recurring), 

when K is a div'isor of . 

The period thus contains 0, K, 2K, .... (/?— 2) K which are numbers 
in A. P., with the addition of {p -1) K+1 10” — K instead of 

(/? — 1) K or 9” — K ; and as each of these is to be written as a number 
of n digits the total number of digits in the period is n p, 

(5) When K is not a divisor c>f 9^ Mr. Kaprekar’s statements arc 
over-simplified. The proper statements with proofs are deferred to 
another issue of the Journal for want of space. 


— K. R. G. 



KINETICS OF CONSECUTIVE REACTIONS ^ 
HYDROLYSIS OF NITRILES 

Part I 

By G. G. Mujumdar, K. K. Dole, and D. D. Karve 

A STUDY of the published literature revcjds the fact that very lew 
systematic investigations of ronserutivr reactions, i.r. leactions 
which take place in stages, have so far been made. Probabl}- thf' 
earliest investigation was made by flarcourl and psson (Phil. Frans., 
156, 103, 1866) who studied the reaction hetwec'n. (xxaJic acid ;iiid potas- 
siutn permanganate. Later on Meyer (Zeit. Klectroclumi., 13, 186, 
1907) studied the hydrolysis of' polybasic acids, and Lowry and 'Fraill 
(Proc. Roy. Soe.. A 132. 116, 1031.1 tlte mutarotation of aluminium 
benzoyl camphor in carl.)on tetrachloride solution. Whether a rraetioti 
is a consecutiv’e on<' or not can be conveniently decided by examining 
the values of I t log a/a -x ; if these values are constant, according to 
Abel (Zeit. physikal. Chem., a6, a-aS, 10O6L the reaction is completed 
directly in one stage. 

A theoretical study of these reactions was attempicd l>y Walkm iZeit. 
Physikal. Chem., 28, 177, 1809., Proc. Ro\. Soc. Ldin., 22, 1808) but 
a general mathematical theory of the successive r»'actini»s oj‘ the firM 
order was given by Rako-wski (Zeit, physikal. Chem.. r>T. 1006) whn 

deduced ibi mulac for the reactions of the ty pes, M , M ^ y- M-; . 

Mj— — Ml >^M2 >**M.a ■VM4. d’hesr formulae 

are complicated and their applicath^n to the results ol' experiments is 
\ery diflicult. Later Lowi \ and John (J. O. S., 07, 2631, lOlOi derlucrfi 
equations for the changes of concentrations ociain ing in a re\ ersibl»^ 
chemical reaction which proceeds in two stages. Melloi Clhcniical 
Statics and Dynamics, Chapter V pp. 98, 111) deduced f'cpiations for 
consecutive non-rcversible unimolecular reactions and disrussed more 
complex cases. A solution of the equation dcrivaal ti orn tiie theory of 
c,onsecutivc reactions lias bcfui recenllv given hv .Selikowit/ ! J. Chfun. 
PIm. 7, 278,10301. 

With a view to throw (Urtlier light on the kinetics and mechannm 
of consecutive reactions, particularly the relative magnitudes of the 
velocity constants of the reactions, the authors studied the hydrolysis 
of nitriles, as this reaction offers several advantages. It takes place in 
two stages, neither of these two stages is reversible, the rntc of one (►f the 
stages is bister tlian that of the other, tlie reaction jn'oc'erds at a measur- 
able rate at moderately liigh tem])erat,nrc, tlierc are no side reactions, 
and the concentrations of the initial, intermediate and final products 
can be estimated independently of each other. 

The reaction is catalysed by mineral acids and can be represented as 

Nitrile-- Amide-- — 4- Ammonium Salt" V 

Glacial acetic acid was selected as the solvent, because all the reacting 

% 
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substances and the products of the reaction were found to dissolve in it, 
and its boiling point was high enough for the reaction to be carried out 
at high temperatures* 


EXPERIMENTAL 


Purity oj the M(d*’rinls fjsed 

All the reagents used were either maimi'actured by Merck or Schering-Kahlbaum 
or B.D.H., or Johnson and Co., or Eastman Kodak. Some substances were prepared 
in the laboratory. The purity of all substances was determined by well-known 
analytical methods. 

(i) Acetonitrile. 

(a) Bcnzonitrilc, 

(3) Propionitrile, 

(4) N-Butyronitrile, 

(5) N-Valeronitrile, 

{6j Phenylacetonitrile, 

(7) Phcnylpropionitrile, 

(8) Glacial Acetic Acid, 

(9) Sulphuric Acid. 

10) Hydrochloric Acid, 

(ri) Magnesium Sulphntr. 

, taj S(KliuTn Kyd.'oxirlr. 

ITe uiii iles wi i'c' (lissuKctl in glacial acetic acid and ihr concrnlration of the Solin 
lion was so afljusu'd that 10 c.( . ol the sohnjoii coniatne<i r joo UKd. 

fh'drojy.sis was carried out in tc.sMnbcv lilted with air condr users. 10 r.c. ol tlie 
nitrile soluliojt vscrc taken in .several test tubes, which wc'rc plat ed in a iherinostai 
fi,djttsted to the tlcsircd temperature. The thermostat wascitiuu a sva,icr-or a parafhn- 
batli of about six gallons capacity, and the lenipi ralurc could be niaintaincd constant 
within ±0-013 tin- water and ±o- I for the pnrnllin bath. 3 c.c, of the catalysim: 
acid ^3iIso inainlainecl at tin- temperatnic of tin- bath were addi.-d 10 the test-tubrs 
and thorongldy nn\<*d. At delinite inierxal'. of time the lesl-iubes ^\err‘ remrwrd. 
cooled atnl the amount ol the K’actit,)n was estiinalt-d as d(‘s( rihed below. 


Lal)oratory product 
Schering-Kahlbaum 


B. D. H. 

Sch ering-KahJ ha n ;n 
Johnson & Co. 
B.D.H. Analar 

» ) » t 

Analytical Quality 
Schering-Kahlbaum 
b. Merck 


B.P. 77-78 C 
B.P. i85°C 
B.P. 94 ''- 95 '’ 
B.P. 113°-! 14' 
B.P. 

B.P. ?25'‘ 

B.P. ms” 

B.P. I 17"' 


(710 mm.) 

( 


V j 


( 

( „ „ ) 
( >, » ) 
( 3o*mm.) 
( 25-mim) 
(7to-mm.) 


KsTim.vi'Ion or thk Rj. action .Products 

T)ic coiiLciUs of the tcsl-tubcs were transferred to a litre flask and 
the solvent and the catalysing acid were exactly neutralised . The ammo* 
nium salt formed in the reaction was estimated by treating it with a fresh 
precipitate of magnesium hydroxide, which does not affect the nitrile or 
the amide present in the mixture (cf, Reid, J. A. C. S. 21, 285, 1899). 
The necessary quantity of magnesium hydroxide was formed by adding 
to the reaction mixture the required quantities of solutions of magnesium 
sulphate and sodium hydroxide. Excess of alkali was carefully avoided, 
riie ammonia ('\'olvcd was di^Jlilled off (tin* undecomposed nitrile, being 
Hicam-volatile, is aho completely n*mov(xl during this process) and was 
absorbed in a known \ olumc (excess) of' standard sulphuric acid. The 
excess of sulplmric acid was titrated against N/lO sodium hydroxide. 

Tor the estimation of the amide a suhicient excf‘ss of alkali was 
added to the reaction mixture and after dilution with water, the ammo- 
nia evolved from the amide was distilhxl off and was estimated in the 
same manner as described above. 

In both the estimation^ sodium alizarin srdplionate (Alizarin 
^cd, S) was used as indicator* 
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The initial concentration (a) of the nitrile was determined by com- 
pletely converting it into the amide and the ammonium salt, by reflux- 
ing 10 c.c. of the nitrile solution with 20 e.c. ol about 22 N sulphuric 
acid for not less tlian six hours. 'J'he amklc and (he ainmoniuru sail 
were estimated as clese.j ibed al)o\e. 

For calculatiiig the Ncloe.ity constants, the formula for unimolcculai' 
reactions ^vas aiipliccl, th(‘ two eouse(‘utiv<‘ reactions being pseudo 
unimolei'iilar. 

In the tai)le (jf r(‘sults b’ rejuesents tlu* time in minutes, the 
initial coricenti athm of' the nitrile, 'x' the sum of tin* amounts of ammo- 
nium salt and tlu* amide, ‘a \' tli<‘ (|uantity (»f the undecomposed 
iiititle at tlif‘ time b', ‘kj ’ the velocity lousianl of tlie reaction nitrile to 
amide, k 2 bioi dtuermined dit (*ctly) the velocity eonstant of the reaction 
amide to ammonium salt, bv' the vclociiN coustani r)r the ditect reaction 
nitrile into ammonimn salt and lias l)<‘en calculated by taking ‘x’ to br 
llie r<)ncentration (.iftlK- anuiioniitm salt alone. 

RKSlb/I'S 


(1) FIvdrolvsis of Ajjpii.vrn. Nrruii.Ks 

Aceto-, propio-, N-bu(yro- and N-valei n-nitrile were liydroly^cd 
by 22*00 N sulphuric acid (the resultant concentration of sulphuric 
acid in the reaction-mixture being 22/. ‘I N), at difierent temperatures. 
The detailed typical results obtained in the case of N-valeronitrile are 
given ill tables 1-1. Similar r(‘sults were obtained with othei’ aliphatit 
nitriles, 

lABLK i 

N-Valeronitrilk 

(a) NitriJe : — Nitrile taken for each observation” -O • 21 75 gm. 

= 2r> c.c. o{‘ NbO sulphuric acid Actual *a* 
~ 21- 15 c.c. for Table No.s. 1, 2 .nid : and 




2 1 dlT) c.('. ibr 'fable No. 1). 


(b) 

Stflvent : - 

Acetic acid s()hiti(.>n of nitrile used for 
obsei vatioii"- 1 ti c.c. 

ea<h 

(c) 

Catalyzer 

5 c.c. of 22*00 N. sulphuric acid were 

used 


Ihr eacli observation. After tlie addition ol 
the (Mtah'ser to th(‘ nitrile solution the final 
concentration of the catalyser in the reaction- 
mixture becomes 22*00/3 N. 


(d) Temperature: — 60'’C (±0*025®) 


t 

Anini. salt 

Amide 

Total NH:i 

ki 

K 

6 o 

■ 

min. 

«*35 

I *Bo 

2*15 

0*001533 

0*000241 

90 


c • |o 

2*45 

2 • 83 

o*f>or 375 

o- 000188 

120 

)> 

«*45 

3-25 

3-70 

0*00 1 365 

0*0001 55 


) > 

0-50 

4-00 

4-50 

0*001354 

0*000138 

180 

>» 

o*6o 

4-53 


0*001342 

t)* 000115 

210 

% 1 

O' 60 

5.40 

6*00 ! 

0*001340 , 

0 • 0000985 


1 1 

m wmmmmmm 

! 

Mean =* | 

0*001350 
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TABLE 2 


(a)’ (l> iiii't (< ) same as for Table 1. 
(<i) 1 iinpi'nititie : Tif'CI (±0-0‘2r)'’'j 


t 

Anini. salt 

.‘Xmidt". 

.fin 

7 *<>‘> 

7 '-‘<* 

8 ‘do 

8 • 77 

1 1 • 2 <t 

i 

Total NH3 

kl 

R 

(>() min. 

I-’O ,, 

1 j , . 

^ T n . , 

o ■ tio 
()• 70 

0 • tio 

1 ’OO 

f 70 
r»*bo 

e 3 * 0 (» 

f >-77 
to* 75 

U-.jO 

<>*‘><^'‘3733 

0 * 003494 

0 • 00329*) 

0 ■ 003298 
(.» * 0032 1 5 
()• 0033(^5 

0 - 0004140 
0*000327*) 
0*0002587 
0'0002()37 

0 • 6002327 

0 • 0002398 



Mt-an k \ 

0-003300 



TABLE 



fa'j, 'b) 

utid ! t ) haiVK* as for I'ublr 1 . 



i<l) 7 

tnipeiaiure : 

•Wo'C i±0 

M* 25 ") 



1 

Aruru. >ait 


l ouil .\H3 


R 

< r( ) I U ! 1 1 . 

o'(i;) 

d*H 7 

1 0 * 7,0 

n • 009340 

()• 000448 j 

• 1)0 ! 

I • lo 

u ' ijn 

I f 00 

‘>''><*9437 

0 ’ 00051 1 1 

•»-!<) •. j 

I •♦)(! 

1 f jo 

1 6 • 00 

0 • oo88.|'2 

0* ooo5*)34 

I J , . 1 

•2 ' JO 

17*77 

' 7 - 8 .-) 

o- 008822 

0 • 0008270 

iHo .. 

.'•8o 

‘^>*7 J 

If)* 37 

0*008702 

0 ' 000879 j 

1 o , , 

:i • :k> 

i 7‘90 

J 1 • QO 

0 • 008322 

0 • ooo*»9LM » 



Mean k] - = 

0 • 009000 


' 


TABLE,! 



(a), (b^. 

and (t ) same as for Table 3 . 



(d) Tr/fip.^rature ; - 

- 90 "C (±0 

• 0 s 7 -‘) 



1 

Aniiii. sail 


T(»lal XTf:; 


- K 

ij*, rniii. 

O' 4(7 

8 • 1 0 


0*02777 

0 • 0008355 


O • <)0 

1 * 77 

13 '^>7 

0 • 02()23 

0 • ool 227 


J *40 

1 7 * fK' 

» 7-37 

o*o2*)38 

0 • ool 2*) ", 


J • I o 

1 7 ' 77 

> 9 * 87 

0*02579 , 

0* ooi4*)4 

7 .”) 

2 • 70 

iH-tf, 

^ 1 • 30 

0 • o25*io 

0 • 001 520 

<|o 

:v 4 ‘> 

Mr ‘»7 

-*'-^•47 

<*•'^773 

0* 001828 

lU’O 

4 ■ flo 

iH'8-) 

.>3-80 

0-025*>l 

' O' 001 842 

I .')0 , , 

<»* ‘0 

18-14 

■-'■I';!" 

0-02.|29 

O' 00 1 88 4 

iHo 

7 * 3.7 

17* 17 

'-' 4 * 7 <‘ 


0*001934 

L'ln .. 

8 \ 7 <> 

J <>'37 



O ' 001982 


(J • <»o 

15*30 

'j 4 *(>o 


; 0*002022 

-•/O 

K.-li-; 

If 3i) 

i '^\' 9 'i 


O' 0020 * !0 


« 1 • 0.7 

13*40 

1 ■-I 4 'f )7 


0*002070 


i-J -47 

t‘-** 7 '> 

1 ^- 1*97 


O* 00208 . 1 - 


f:r -7 

1 1 • 70 

j -• 1''97 


0*0020()4. 


^ 3*77 

1 J • L *0 

I * 97 


( ) * 00204 7 




1 Mean ki 

j 0*02550 

i 

1 





1, 

L, 
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The above tables show that the values of arc fairly constant, 
showing that the decomposition of nitrile to amide follows the nnimole- 
euhu’ law. 71ie values of K in table I show a distiiu t kill, while those 
in tables and I deiinitely increase. Possibly the (‘arli(‘r slages of the 
period of induction are accompanied ])y a fall in llu^ K values, whi(']i 
aftei'wards' become constant till the (nul of tin' induction period. T1ie 
increasing values of K show that acceleration sets in after tlje pen iod of 
induction is over. In table 4, K attains a constant value aftei' about 2 lo 
minutes, this being tiu: time taken to complete llie first srib-i eaerion. 

It will be seen rrf)m all the tal)l(‘s that with the pr(\gress ol' lime 
the concentration of tlie amide increases to a maximum value and then 
decreases. This indicates that the first sub-reaction is faster than the 
se(f>nd one. 

Tlie cur\ es for i1h‘ values of t K \ against time at dillerrnf teinjje* 
ratures are sliowu in Pig. I and those* for tlu* amounts of iindecomposcd 
jiiirile (1H ), the ainld<* ^H ) and the aimnouium salt f F- against lime at 
in tlie log 2. All these (on ves ek^ai ly show tlu* p(*i‘iod ol inductioii 
and the period ol' acc eleration which finally lenninates in ilu* constant 
values of R. lu I’ig. 2, the coueeutraiion of lire amide* Is s(*en lo pass 
tluougl) a maximum. 

(2) I h'DKoLY.sis or Aromatic Nukilks 

'The \ (‘loeity of hydrolysis of some typical niti il(‘s helonglng to the 
aj’oinatie series was then studied in tlie prescmec* of 22*0(i N srilplimic: 
acid (the resultant concentration being 22 o Njal difl'erc*nl ti‘mperaluies. 
The nitriles used were, benzo-, phcnylaceto-, and phcnylpi'o])io-niirile. 
Detailed results for phciiylacc'tomtrile (typical representative of aromatic 
nitriles) are given below. Similar results were also obtained in the 
case of other nitriles. 

PABlAi 5 

P H EN Y L AO F.TONIT U 1 1 .1 . 

fa) Nitrile : — Weight of the nitrile taken for eaeii observa- 
tion — 0* 21)25 gm. V— 25 c.c. of NT sulphuric 
acid (Actual ‘a’ = 25^50 cx.) 

(b) Solvent : — 10 cx. of glacial acetic acid solution of nitrile 

used for each observation. 

(e) (Idtalvx’r : 5 c.c. of 22*tM) N sulpluirii* acid were used 

tor each ol)S(‘r\ alion. Aftc! the addition of the 
catalysing acid to tin* t (action rnixtUK* the result- 
ant concentration ol' tlu* catalysing a( id in the 
1 (‘act ion mixture lieromes 

(d) Temperature - ()(PC (±t)*()25'^). 



Amm. si\lt 

Amide 

I'otal NH;, 

k, 

K 

(>o min. 

c V 1 5 

I • Tf) 

I • tjo 

0 • (»oi Jtiy 

(}■ 0(300958 

90 

0 * ‘20 

2-30 

•2 ■ -,(* 

t ) ‘ ()( > 1 1 4 5) 

(j - 00008G9 

, , 

(.) • 2 f) 

3*00 

a*-’) 

()• 001 133 

0 • 0000805 

1 '■,0 ,, 

liio .. 



4 00 

0‘ 00 1130 

0 • 0000905 

0*40 

i 

4 ‘ 7 <» 

0-001130 

0 • oooo8G() 

2U) ,, 

0*50 

1 *!•»") 


o - 001 1 itt 

j 0 0000942 


1 

1 , 1 


Mean k 1 -- 

j e 001135 
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T ABLE G 

(a), (1)) and ((’) a!'(‘ lh(‘ same as for Table a. 

! d ) ' Ti-.t upturn hu e : 7 ( ) Xl ( ± O • o :2 5 ' ) . 


1 

Anmi. sail 


Tolal Ml;. 


K 

(io min. 


3 0)0 

:r!».a 

0 • 002 Ho I 

0 ■ (.X ) 022 (» 1 

i)n ,, 


• lo 


0 0)027711 

0 0002.^02 

i -?o ,, 

“' 7 r. 

<)•}(> 

7 • ' a 

0 M x )2 73 t) 

0 ' 0002472 

1 'jO .. 

1 MX) 

7 ' 

u , - 

“ a.) 

0 • 0027 1 8 

oo) 00 ‘ 2();53 

Uio ,, 

I -JO 

.Mmx. 

o- 3 <. 

00)02523 

00 )f)«)29oo 

LMO 

1 •()-, 


I ] • -M) 

0 0)02 751 

O' 00031X1 




Mt-aii ki 

0 ■ 002 7 40 




T 

ABLE 7 



(aX (b) and ((') s;iin<‘ as for d'; 

d)le 0. 



(d) Teinj)ct iiitire ; 

{±o-(rir>"j. 



i 

Amm, salt 

Ami^l< 

■ loia) \U:i 

I *<1 ' 

K 

()(} min. 


E-40 

i () ■ i ') 

I 0-0073C|}| , 

0 - 0004^)45 

<MJ .. 

I * 7 fj 

1 o • Hn 

• I 2 :,r, 

00)07520 1 

O' 000789H 

rjio 


JJ .fU 


t oo)o75jiU) 

< ) • 0009852 

i.r,o 

• 0 (J 

13- 20 

! 17-20 

0 007474 

( > ' 00 1 1 38 

1 8o . , 

a* ra 

i 3 « 7 o 

i8-8o 

0007415 1 

1 OOOI240 

i!lO ,, 

6 ■ 30 

1 3 • 80 

; 20*10 

0-007384 

j 0*001348 



Mean kj 

-* f)-o (>75 


1 

i 


TABLE, a 

(a), (b) and (c) same as foi Table a. 

(d , Temperature : —90^0 f ± 0 ' 05"^) . 


t 

Amrn. sail 

AmitU* 

louil NH;t 

^3 

K 

15 min. 

0 * 50 

^^-43 

^>'93 

0 - 02 1 28 

0*001319 

30 

f • 3 5 

I I ♦ 00 

'«»*43 

f) *02331 

0*001952 

43 ’ . 

2 -80 

ur.T> 


0*02268 

o* 002392 

60 

3 fir. 

14*85 

1 8 • 5<) 

0 • t )2 I 52 

0*002721 

73 - 

5 • 20 

A 3 '-V 3 

20 *.45 

0*02157 

0 * 003368 


8*60 

15*10 

21*70 

0 * 02 I I 3 

o* 003293 

120 ,, 

9*90 

13-80 

22*90 


0*003590 

50 ,, 

rH() ,, 

11*43 

J 3 * 5 o 

12*50 

1 1 * 00 

23*9.3 

24*50 


0*003970 

0*004100 

2 10 , , 

A 3 - 15 

9'^^5 

25 • 00 


0 • 004530 

240 , , 

iC -45 

9-05 

25*50 


0 • 004550 

1 

1 



Mean k 1 — 

0*02140 
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TABLE 9 

(a), (b) and (c) same as for Table 5. 
(d) Temperature : — 100"C (±0*()r>"). 


t 

Amm. salt 

Amide 

Total NH;> 


1 F 

6o min. 

10-50 

13*95 

‘H *45 

0‘053to 

1 0-008830 


1 14 - M 

10 - 3 :) 

'- 55 ‘ 3 ^» 

0'053Bo 

' 0’Oc;97cjo 

120 ,, 

1 17*95 

7*55 

^ 5 * 5 <> 

1 ’ ' 

0-01015 

1^)0 , . 

i > 9*95 

.5 * 55 

25 ■ 50 


0-01025 

.•Bo ,, 

i 'J I * r)C^ 

4 • 0(> 

25 * 5 <> 


' 0-01025 

210 , , 

1 ^'^* 4 .) 

3«5 

25 

! 

j o-oioio 


j 

' ' 

Mean k] - 

' 0*0^380 

! 



I’he above results sfiow that phenyl acetonitrile hydrolyses more 
rapidly than propionitrile. This may be due to the position of the 
cyanide group in the side chain, since benzo- and other nitriles in which 
the cyanide group is attached to the nucleus hydrolyse comparatively 
slowly. 

The \ allies of K are (’onstant in the beginning ; with the progress of 
tlu' reaction tluw' ini reasi' slightly at first and then rapicIK until finally 
they become ('onstant. 'Tims they demonstrate, lespectivcly, the periods 
of indiK'tion and accelei ation, and of (;(.>nstam;\ K ^\ hen only the 
simple amide h\*drolysis takes j)la('e, th<* hist sub-reaction ha\'ing 
terminated. 

All the tables s}k)w that tlu' concentration of the amich' at first in- 
riTascs. rc'ac.lies a maxinium value and then dec reases. This indicates 
that the first sub-reaction is faster than the second. 

These results clearly show that the aromatic nitriles behave in a 
manner similar to the aliphatic nitriles towards the hydro! y ing agent. 

The graphs shown in Figs. 3 and i coi respond to ihose in Figs. 

1 and 2j and bring out all the features of the conseculi\c reactions 
mentioned above. 

It will be seen from the above* that eacli of the tVNO non-iTV'crsiblr and 
consecutive rc'artions involved in the liydrolysis of nitriles nbey.s the uni- 
molecular law, if vvatc'r is In exc'css. Also the first of' these reactions 
is faster than the sec.oncL 

'Fhe early stages o(' all the (‘onsc'cnitive reactions arc* abnormally 
s1c)\v, that IS, all such reaction^ exliiliit tlie period of induc tion. Lowry 
and jedm (lor. cit.) haw mentioned that the growth ofthe third product 
is represented by the curves whic'h ('xhibit a period of incluetion whose, 
existence is demonstrated by the constancy ofthe initial concentrations of 
the third product. Lowr) and Glover (J. C. S., 103, 913, 1913), Lowry 
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and Smith (J.C.S., 666, 1928) and Hinshelwood and co-workers (J.C. S., 
123, 2730, 1923 ; ibid, 125, 1841, 1924) have also observed the period 
of induction during the course of their investigations. 


The period of induction is also clearly seen in the early stages of 
the hydrolysis of nitriles, when the values of K are constant in all cases, 
at low temperatures when the earlier stages of the reaction can be studied 
in detail on account of the low velocity change, the values of K decrease 
with time. This indicates that the period of induction, which is due to 
the slow change, is preceded by a period of falling values of K when the 
change must be still slower (cf. Table 1 and Figs. 1 and 3) . The duration 
of the period of induction is shortened as the temperature of the reaction 
in increased ; at higher temperatures it becomes impossible to observe 
the period of induction. 

In consecutive reactions the period of induction is followed l>y a 
period of acceleration. In this period the values of K distinctly rise. 
Lowry andjohii (loc, cit.) state that "’the growth of the concentration 
of the third product is represented by inflated curves which demonstrate 
a point of inflection after the period of induction.” Simihu lx' Lowry 
and Glover (loc. cit.) observed, in addition to the jicriod of induction, 
two periods of acceleration from which they concluded that the inutarf>- 
tation takes place in three consecutive stages. Lowry and Traill (Proc. 
Roy. Soc., A, 132, 410, 1931) and Hinshelwood and co-wc»rkei’s (loc. 
cit.) also found a pronounced acceleration of the reaction which follows 
the initial period of a very slow change. 

The present investigation not only clearly demonstrates bu.t-albo 
an ('xperimental explanation for the occurrence of the period, of 
acceleration. U has been observed that at higher conccnUation.-of the 
catalysing acid th(‘ hydroly.si.s of nitrile to amide is faster llian tha t of the 
ainidf' to ammonium salt, Fliis diHcrcnc c in \ (dociti('s of the fwr) re- 
actions causes the accumulation ol' the intermediate product (amide) 
upto a certain maximum concentration. This has been picdicted on 
theoretical grounds by many workers (cf. Lowry and co-workers, loc. cit.) 
hut has been actually observed in the present investigation, probably 
for the first lime. 'Lhus the oeeurj ence of tlie maximum eonreiit ration 
oftlr' amkh' depends upon tlic relative value.s ofkj and ko. 

The hn mation of the final prf)dnct Limmonitun salt.) df'pemls upon 
the hydrolysis oi“ tlie intermediate ]7rodu( t (amide) and hence as llir' 
reaction progresses the \calues of'K increasf' liist rapidh' and then slowly 
and afterwards become eonstant. Ilie period of acceleration observed 
in the mutarotation eutaes, described by the various authors, also ends 
in the constant \ealues of the rotation. \Valker (Zeit. physikal. Chem., 
28, 177, 1899 ; Proc. Roy. Soc. E^diii., 22, 22, 1898) has concluded that 
an error is introduced by calculating the final product as if the reac tion 
look place directly in on(‘ stage instead of two. rids error is due to the 
induction and tlu' acceleration of the rcraction which account for ihc* 
d' viation from the iniimf>lecular law. 


A glance at the various tables will show that the end of the hydro- 
lysis of nitrile to amide is simultaneous with the end of the period of 
acceleration. This means that as soon as the original nitrile disappears 
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from the system, the reaction is no more a consecutive one, but a simple 
one>stage hydrolysis of the amide into the ammonium salt. The con> 
stant values of K are therefore the values ofk*. These conclusions are 
in agreement with the observation of Abel (loc. cit.). 

Recently Krieble and Noll (J. A. C. S,, 61, 660, 1939) have obtained 
some results for the hydrolysis of nitriles, which when compared with 
those obtained in this investigation seem to be anomalous. They assume 
that the amide hydrolysis is considerably faster than the nitrile hydro- 
lysis, so that the calculations based on x=ammoRium salt hold good 
for the nitrile hydrolysis. This assumption of these authors is wrong, 
as according to our. results the first stage is much faster than the second 
at high concentrations of the catalysing acid. Thus the values obtained 
by Krieble and Noll do not represent the nitrile but probably the amide 
hydrolysis. For the true study of the nitrile hydrolysis the concentra- 
tion of the amide must also be taken into account in addition to the con- 
centration of the ammonium salt. 


Chemistry Department, 

Ferousson Coeleoe, Poona. [ Received : August i $ 46 ] 
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REACTIVITY IN COUMARIN RING SYSTEM 

By V. M. Thakor and N. M. Shah 


I T is well known that coumarin or benzo- < -pyrone does not easily 
undergo substitution both in the benzenoid as well as in the pyrone 
part of the molecule. The benzenoid part of the coumarin ring 
system is not so reactive as a simple benzene derivative. The introduc- 
tion of certain groups like methyl, hydroxyl, etc., however, weakens 
this inhibitive efect and renders the molecule susceptible to substitu- 
tion reactions like nitration, sulphonation, formylation, etc. In simple 
coumarin, whenever the substitution occurs, the first substitution 
invariably takes place in position of 6 of the coumarin ring system 



Perkin (J., 1871, 24, 37) sulphonated coumarin and obtainl;d mono- 
sulphonic acid at the temperature of waterbath and disulphonic acid 
at higher temperature. Sen and Ghakravarti (J.I.C.S., 1928,5, 433) 
also obtained a mono-sulphonic acid on sulphonating coumarin, which 
they proved to be coumarin-6-sulphonic acid. They were also able to 
get coumarin-3 : 6-disulphonic acid by carrying out the sulphonation 
at higher temperature. The same authors found that on mcrcuration 
6-raonochloromcrcuric and C ; 8-dichloromercuric coumarins were foim- 
med (ibid., 1929, 6*, 847), while attempts to introduce aldeliyde group 
resulted in the formation of 6-aldehydocoumarin (J. A. C. S., 1928, 50, 
2428). The nitration has been exhaustively investigated ; it proceeded 
with exclusive substitution in position 6 (Delalande, Ann., 1843, ^5, 337; 
Bieibtren, ibid, 1904,55, 1233 ; Morgan, J., 1904, Ss, 1231 ; Francis 
Ber., 1906, 55, 3798) but Dey and Krishnamurti (J. I. G. S., 1927, 4 , 197) 
have revealed the simultaneous formation of a small quantity of 8-nitro- 
coumarin also. On further nitration, 6-nitro-and 8-nitrocoumarins 
give 3 : 6-and 6 : 8-dinitrocoumarins respectively and finally 3:6:8- 
trinitroderivative is formed (Glayton, J., 1910, P7j 1388). The above 
results indicate that qualitatively so far as raonosubstitution is concerned, 
position 6 appears considerably more reactive than either position 3 
or position 8. 
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On the other hand, in 7-hydroxycoumarin, the first substitution 
occurs in position 8. Limaye and Joshi (Rasayanam, 1941, i, 225) 
carried out the Fries migration of 7-acetoxycoumarin which gave pre- 
dominantly 8 -acetylcoumarin derivative accompanied with a minute 
quantity of 6 -acetyl isomer. Clayton (loc. cit) found that the nitra- 
tion of 7-hydroxycoumarin results in the formation of 8 -nitro derivative. 
Chakravarti and Ghosh (J. 1. C. S., 1935, i 2 ^ 791) found that little of 

6 - nitrocoumarin was also simultaneously formed during the nitration. 

In the nitration of 7-hydroxy-4-methylcoumarin, Pechmann and Ober- 
miller (Ber., 1901, 666 ) got a mixture from w^hich they isolated 8 - 

nitro derivative, while Naik and Jadhav (private communication) have 
isolated 6 -nitro derivative from the mixture by carrying out the nitration 
under the same conditions and concluded that both 6 -and 8 -nitro 
derivatives are formed. In the Claissen transformation of 7-ally- 
loxy-4-methylcoumarin, Baker and Lothian (J., 1935, 628) obtained 

7- hydroxy-8-allylcoumarin derivative. The formylation also yielded 

8 - aldehydocoumarin derivative (Spath and Pailer, Bcr., 1935, 68, 941 ; 
Rangswami and Seshadri, Proc. Indian Acad. Sci., 1937, 6A, 112 ). The 
Fries migration of 7-aceloxy-4-mcthylcoumarin yields 8 -acctyl deriva- 
tive as a major product, a small amount of 6 -acetyl isomer also being 
formed (Limaye, Ber., 1932, 65 , 375 ; Rasayanam, 1936, /, 15 ; Thakor 
and Shah, J. 1. G. S., 1946, 25 , 199). Thus in 7-hydroxy or 7-hydroxy- 
4-methylcoumarin, the most reactive position is 8 , but 6 -position has some 
significant reactivity : the position 3 comes last. 

The esters of 5-hydroxy-4-methylcoumarin undergo Fries rearran, ce- 
ment to give 6 -acyl or aroyl coumarin derivative (Sethna, Sliah anfl 
Shah, J., 1938, 228, 1424 ; 1939, 1250). The nitration of the above 
coumarin leads to 6 -nitro and 6 : 8 -dinitro derivatives (Parekh arid 
Shah, J. L C. S., 1942, jg, 335). 

8 -Hydroxycoumarin gives interesting results ; while 8 -hydroxy- 
coumarin yields 7-nitro and 5 ; 7-dinitro derivatives, 8 -methoxycoumariiri 
gives 5-nitro derivative (Dcy and Kutti, Proc. Nat. Inst. Sci., India, 
1940, 6*, 641 ) . Thus masking the hydroxyl group by methylation changes 
the reactivity in this case. 7-methylcoumarin on nitration yields G-nitro- 
and 6 : 8 -dinitro derivatives : while 4 : 7-dimethylcoumarin produce 
6 -nitro and 3 : 6 -dinitrocoumarin derivatives. Thus the methyl group 
in 4-position increases the reactivity of 3-position. Again 6 : 7-dii|iethyl- 
coumarin gives 5-nitro-, 5 : 8 dinitro-and 3 ; 5 : 8 -trinitrocoumarin 
derivatives. Thus 6 -methyl group renders 5-position reactive (Clayton, 
loc. cit.). It is obvious that methyl group has also significant directive 
iiifiuence. 

Rangswami and Seshadri (Proc. Indian Acad. Sc., 1941, 647) 

have attempted to explain the reactivity of the 7-hydroxycoumarin 
derivatives on the theory of fixation of double bonds (Mills and Nixon, 
J., 1930, 2510). In coumarin, this fixation of double bonds will take 
place in such a way that a double bond is common to both the rings. 
As a result, in 7-hydroxy coumarin, the position 8 will be reac- 
tive, being joined by a double bond to carbon atom bearing the 
hydroxyl group (Structure A). But this docs not account for the 
formation of 6 -isomer, which can only be explained by assuming the 
^oqble bond between G 7 and Cg atoms (Structure B). Rangswan^i 
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and Seshadri after a careful study have come to the conclusion that 
while the normal structure in coumarin is one with a double bond 
common to both the rings (Structure A), the other structure (B) is not 
precluded. Thus the fixation theory does not satisfactorily account 
for all the recorded observations, if this fixation is taken to be rigid . 

The recently developed theory of resonance (Pauling and Sherman, 
J. Chem. Phys., 1933, /, 605 ; Pauling, Brockway and Beach, J. A. G. S., 
1935, 57, 2705) seems to eliminate this difficulty. According to this 
theory, the actual structure of coumarin can be neither A nor B, but 
some intermediate between the two. If A is of materially lower energy 
than B, the actual structure will resemble more closely to the structure 
of the lower energy (A). Since the structure with a double bond 
common to both the rings possesses lower energy (due to less distortion 
of valence bonds) the actual structure will resemble more to the 
structure (A) and hence the reactivity will be manifested according to 
the structure (A) and ‘6’ position will be less reactive than 8-position. 

The above review indicates that no comprehensive interpretation 
has yet been attempted for different reactivity in simple coumarin or 
in the substituted coumarin ring system when substituents producing 
powerful elect romeric effects are present in the system. This paper is an 
attempt to explain the reactivity of various positions and also the influence 
of various substituents in the coumarin ring in terms of electronic theory 
as advanced by Robinson (Institute of Chemistry, Lectures, April 1932). 

In coumarin or benzo- << -pyrone there are several systems at work 
simultaneously, viz., (i) anionoid O, (ii) kationoid C=0, and (iii) sys- 
tem of conjugated double bonds, which help electron drifts considerably. 

The oxygen of G=0, being kationoid, will cause electron displace- 
ments towards itself (see figure 1). Hence C2 atom will try to make 
up its electron deficit by attracting electrons from its neighbouring atoms. 
This it does in part from the anionoid oxygen (la), as well as for Cs (lb), 
which being joined by a double bond to C4 possesses anionoid character. 
As a result, the kationoid reactivity of Ct=0 will be nullified, while 
both oxygen and the double bond between C3 and will partly loose 
Ih^ir anionoid char^^cter, 
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The oxygen atom in position 1 of the coumarin ring system plays 
an important role in determining the reactivity of simple coumarin. 
Being anionoid, it causes the electron drifts as shown by 2 (as well as 2a. 
2bi 2c). As a result, both and Cg will have increased electron avail- 
ability and hence they will he leactive (C^j corresponds to para position 
in phenol). C^- will be more reactive ih.ui , beung in proximity to O. 
In similar manner, C;^ will be reactive (2d j, but being nearer to C O, 
C3 will exhibit less reactivity than C^j. 


s *(S^^** ■ 


c.rro 




1-^ V \ V \ 

0 — c/ C 


I > 

>\ 




(Fk;uri: i) 


(I’lCVRE 11) 


It is obvious that the homogeneous collaboration of both these sys- 
tems will diminish the number of chances for cither system to operate 
independently. The permanent electronic displacement will be greaterv 
which subsequently will impart a definite dipole character and a ten- 
dency to form associated molecular complexes. The kationoid C O 
will diminish the anionoid react ivi(y of oxygen. Also the anionoid 
reactivity conferred to the molecule by O, througli the system of conju- 
gated double bonds will also diminish, particularly of , while kationoid. 
reactivity of C~0 will be almost nullified. Hence in simple coumarin, 
the most reactive position will be 0, but 8 may react during the forma- 
tion of a mono derivative as both have increased electron availability. 
In the formation of disubstituted derivati\es the next to react will be 
the 3 position and 8 will react last. The experimental evidence cited 
before is in uniformity with the above explanation. An obvious excep*J 
tion to the above is the bromination of coumarin, which is found to occur 
first in position 3 of the coumarin nucleus and not in 6-position, as should 
ordinarily be the case (Simonis and Peters, Ber., 1008, 41 , 830 ; Simonis 
and Wenvsel, ibid., 1900, 121, 1962). But Perkin (J., 1870, sj, 368 : 

1871, j?./, 37) has shown that bromination of coumarin is essentially an 
addition reaction. It produces 3 : 1-dibromo product, which then 
loses hydrobromic acid, giving 3-bromocoumarin. 

In hydroxycoumariiis the oxygen of the hydroxyl exerts a domina- 
ting influence. For example, in 8-hydroxycoumarin, the hydroxyl 
group almost rearranges the reactivity of coumarins. The anionoid 
*0^ causes electron displacement and lenders the 7-posiiion reactive 
(1, 4a). (Figure »h-position also becomes reactive, (lb), while 

reactivity of the ordinarily reactive 6-positions is subdued (cf. Dey and 
Kutti, loc. cit.). In 7-hyclroxycoumarin, similar electron drifts (3, 3a) 
(Figure II) increase the reactivity of 8-position, making it the most 
reactive. But 6-position will also show significant reactivity on grounds 

6 
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already discussed loi simple coumarin. I’he 3-position will be the last 
to react. This finds support in the literature cited above. 

In 5-hydroxy-4.-mcthylcoumarin,, the election drifts caused by the 
oxygen of the hydroxyl increases the reactivity of both * 6 ' and ‘8’ posi- 
tions, the first substitution occurring in fi-position (cf. Parekh and Shah, 
loc» cit,. Sethna, Shah and Shah, loc. cit.}. 

Masking of the hydroxyl group by methylation, acetylation, etc., 
modifies the above noted effect. The carbon of methyl group, being not 
as ready to part with its electron as hydrogen of the hydroxyl, a methoxv 
group possesses less anionoid character than a hydroxyl. Hence the para 
directive effect becomes more predominant and para isomer is generally 
produced. Dcy and Kutti’s (loc. cit.) observations support this. 

Also as Clayton (loc. cit.) observed, methyl group has significant 
influence in directing the entering groups. All other groups to a more 
or less degree influence the reactivity of a coumarin ring system. Groups, 
like CHs, NHj , OH, etc., exerting a negative inductive effect, increase 
the electron availability of all parts of the molecule and particularly 
in their neighbourhood. Hence such groups increase the speed of sub- 
stitution. Conversely groups, like NOj, CN, SO^H, GOOH, etc., 
exerting positive inductive effect, decrease the electron availability of 
the molecule, thus rendering substitution more difficult. 

The above electronic explanation of the reactivity of the coumarin 
ring system, so far as it goes, is sufficiently comprehensi\’e to deal with 
all the reactions so far investigated. 
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MAGNETIC STUDY OF THE MOLECULAR 
CONSTITUTION OF SOME TELLURATES 

By S. S. Dharmatii and C. R. Kanekau 


F rom the analogy of the constitution of sulphuric acid, telluric 
acid dihydratc should have the following constitution : 


0 

0 




•2HiO 


I 


Prasad and Dhannatti(*) have measured the magnetic susceptibility of 
telluric acid dihydrate and have arrived at the conclusion that tl« two 
molecules of water of crystallisation in the acid arc constitutional and 
hence the constitution of the hydrated telluric acid is the one suggested 
by Gutbier(») 


i Te 

• OH ^ ^OH 

OH . 





Tt will be obscrv'cd iliai the cxperimcutal value of the siuceptibility 
<)1 the acid is lower than (he one calculated for the constitution suggested 
by Gutbier.(*j I'his diliercucc has been attributed to the strong ionic 
f)inding oi ihe warer orcrvsiallisation in the acid hvdrai(‘. 

Ill liie prcsciil iiivcsligation, the susceptibilities of sodium and 
ammonium tellurales have been measured by the authors and their 
constitutions have been discussed in the light of the conclusions arrived 
at in the case of telluric acid. 


EXPERIMENTAL 

1 he susceptibilities of the telluratcs were measured by a modified form ot Guoy's 
balance by the pme method as employed by Prasad and co-workers (3). The tcllurates 
were obtained from Or. Theodor Schuchardt*s laboratories and were guaranteed pure. 

The results obtained are gi\ en in Tabic I iii which Xa and Xm represent, respectively 
the specific and the molecular susceptibilities. In all cases the values obtained arc the 
three independent and closely agreeing readings. Al] values of the suscepti- 
bdittfs have been expressed in the unit of- i - lo-*'. 
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Subsiancc 

/.a 

7 m 

" iNTliia Tf04 


i ' Ho • I f) 

XaiTeOi-'HoO .. 

i J 

: ()l • U) 

1 


DISCUSSION OF THE RESULTS 

On the analogy with sulphates, the constitution of telluiatcs C|in 
b? represented as 


% 

0^ 


Te 

'^OM, 


stands for a monovalent ion, and the water of crystallisation 
docs not enter into the constitution. Values of the molecular sascepti- 
hiiiities ^cere calculated for the two tellurates for the above constitution 
iCnd-were compared wkh the exj^riinental ones. The susceptibilit} 
\*alae used for the hexav^alcnl tellurium in these calculations is calculated 
according to Slater's method. Slater’.s value (13*1.5) has been used foi 
the double bond oxygen and Pascal’s value (4*61) for the other two 
oxygen atoms. Stoner’s (•^) value (12-0) is used for the ammonium ion 
and 7- 31, which is a mean of the several reported values, for the sodiun) 
ion. The results obtained are given in the follo\ving table. 

I ABLE II 


Substance 

1 Xni caiculaletl i 

Xrn Experimental 

iNH4,2lV04 

1 

77-3:^ 1 

SoMS 

Na2'I>04-2H20 .. 


M'fi7 1 

1 C)I • ifi 


(a" AMMONIlAf TKLLta^ATF. TrO^ 

Tt \vill be seen that the experimental value obtained for ammo- 
nium lellurale agrees fairly well with the calculated value. This indi- 
(’ates that ( 1) the constitution of ammonium tellurate is 
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and (2) the binding between the double bond oxygen and hexayalent 
tellurium is weak. 

According lo tlic addliivity law, the .susrcpti])ility of ihc iciluri< 
acid dihydrate is gi\'en by 

2/H4 2/H2O i /'I'eOj. 

Therefore, the value of the susceptibility of the icllurate ion can be derived 
by subtracting the values of die susceptibility of 2 molecules of water ol' 
crystallisation and of 2 liydrogen ions from tJie molecular susceptibility 
(d' t^ie acid. 'Fhe \ aluc thus obtained is 25*77. The susceptibility of 
ammonium telluratc will then be 41) *77 being the sum of 25*77 and 
24. *0 (twice the susceptibility of the ammonium ion). This is very much 
lower than the experimental value and hence Indicates that the consti- 
tution of ammonium telluratc isdifleient from that of telluric acid 
clilivdrate. 

(b; Sodium Tem.ur.\tk Dihydratf. (Na^TcO^ *2H20) 

The study of sodium telluratc dihydrate is rather interesting. On 
usual considerations, one expects that its constitution should be similar 
to that of tlie ammonium salt. However, it is likely that the influence 
of the- metallic radical sodium on the constitution of sodium U:llurat(‘ 
may he diflerent from that of the non-mctallic ammonium radical in 
ammonium tellurat(n B('sidcs, sodium lellurate is a hydrated salt while* 
the ammonium telluratc is an anliydrous one, hence the association of 
two molccuh's of water of crystallisation with the sodium icllurate mole- 
cule may assign to it a consiitutitin similar to the one proposed by Gut- 
bier for tcllurie acid dihydiate. HoweA’cv, the good agreemnit hetweeu 
the calculated and tlu* cxperinK utal \alucs (’Fable II) indicates that 
(1) the constitution (‘f Sf)cliuin icllurate is the same as that of the ammo- 
nium salt and (2) the double bond oxygen atoms arc linked looselv 
to the hcxavalent tellurium, and (5) the mok'cuics of \vatei oi' cr vstalli- 
sation in the sodium salt arc loosely held and hence they bring about 
no serious departur<* from Pascal’s additivity law. Hiis .showx that 
the constitution of sodium telim ale dihydrate (‘animi ];e r<*pi esented as 


OH 


ONa 

\i/ 


OH 


Te 

OH'^ I ^OH 

ONct 


d’he iustilicatiou of this conclusion i^ showm further by calculating the 
susi'cptibility of sodium telluratc foi tin* above constitution, taking Ihi' 
susceptibility of OH ion to be 7*51 and all the other values the same as 
used in the previous calculations. 'Fhe value thus obtained is 7TJ:ii 
which is much lower tlian the experimental value. Further, if sodium 
telUirate has ilie same constitution as telluric acid. on(‘ can calculate 
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within reasonable linaits, the value of the susceptibility of sodium telluratc 
dihydrate from the observed molecular susceptibility of telluric acid 
dihydrate as follows : - 

rcO^ -2Hi,0- XH2TeO^ -2HoO 2XNa^ "-2XH^ 

57*55 r 2(7*51) ■ -2/2*93; 

.66 *31 

This value is again fat lower than the experimental value. These calcu^- 
latioiis therefore lead to the coiicJusion that the constitution of sodium 
tcllnrate dihvdratc is different from that of telluric acid dihvdrate. 

Joxic SL'scErnniMTv op TeO^' 

It is possible lo determine an aveiage value of the susceptibility 
of' the tellurate ion, by subtrac ting all tlie values for the cations 
leported in the literature from the observed molecular susceptibilities 
ot sodium and ammonium tellurates, and taking a mean of all the values 
thus ohtain<*(l. The results of these c alculations are shoMm in Table TTl. 

TABLE nr 


! 

Autliors for \'aluf of Xcaiioii 1 

/cation 

XTcO,' 

X mNa 2 I rO 4 65 * 24 j 



Abonnenc . . . . . . - . j 

f) • 4 

54 ‘ 44 

Brindley 

5-2 

54 '84 

Flordal &: Frivold 

6*9 

5 » *44 

Hoare & Brindlev 

6* i 

53 04 

J ot . Cril . i ahlrs . . . . . , | 

<r ^ 

46*8^ 

J keni! U'W'f . . . . . . . . i 

10*4 

• 14 '44 

K.id<) 

7-0 1 

31 *24 

Kido 

i 

30 *0.1 

W'fiss 

}r 0 

4 t )-24 

Xni ;2 l>/>4 dlo ly j 



Kul(» . . . . . . . . 1 

i J • i 


Sioner . . . . . . . . : 

12*0 

1 56' 13 

I’rc'W 

i 

1 

i:r:i 

j .Vi • f).') 


The mean value for the susceptibility of Te 04 '' is 51 *72. The value for 
XTe 04 '' can also be calculated by using Slater's value for the double 
i)ond oxygen, PascaUs value for single bond oxygen and values calculat- 
ed for hexa valent tellurium according to Slater’s method. This comes 
out to be 53*33 which is in good agreement with the average value 
mentioned above. 

SUMMARY 

The constitiiiions of sodium and ammonium tellurates have been 
determined by a comparison of their observed molcculai* susceptibili- 
ties with the computed ones. It has been established that both the 
tellurates have the same constitution represented by 
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where ‘Ml* stands for a monovaieul ion. The double bond oxygen 
atoms are loosely attached to the central hexavalent tellurium atom 
This is not so in the case of telluric acid dihydrate. An avci age value 
for the susceptibility of tellurate ion has been determined from the 
observed molecular susceptibilities of the telluratcs. This value agrees 
fairly well with that calculated on the basis of the proposed constitution 
of the ion. 
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SPECTROSCOPY IN INDUSTRY* 


By Dr. N. R. Tawor, Ph.D. (Loro.), L'. Inst. P., P.N.I., 

Spectroscopic Laboratories^ Physics Department, 

Royal Institute of Science, Bombay 

I T is now generally acknowledged that spectroscope is the ^ost 
wonderful single scientific instrument. The premier position 
assigned at one time to microscope is now held by spectroscope* 
While advances in the science of electronics have contributed to the 
evolution of a more powerful instrument in electron microscope, the 
spectroscope is still continuing in its position of honour. 

Numerous achiev^enients are attributed to tlie science of.spcctroscopy 
ever since the discovery of the composite nature of light by Newton in 
the year 1660. Since then the theories of light have undergone revolu- 
tioneiry changes, but the basic principles of obtaining a spectrum have 
not altered much. The modern spectroscope contains such optical 
parts as give definition of the spectrum^ light-gathering power and reso- 
lution. Perfection in the production of spectral instruments has been 
attained as a result of progressive mechanical devices of modern age. . : 

The pioneer v*roik of Newton and later of Fraunhofer found no 
immediate application. The subsecjuent period of about a, century 
was practically unproductive. Not until I'.Hh century, tlic subject 
began to assume some significance. In the year the methods 

ofspectrum analysis wore first adopted by Herschel and these contribui- 
ed greatly to the development of chemical science. The clifTercnccs 
noticed in the spectra of difl'ercnl elements or compounds seiN^ed a guide 
to the identilication of their special characteristics. Chemists and phy- 
sicists thus got a cluf’ to the discovery of new elements. 

Sir William Ramsay recognised rare gcises of the atmosphere by the 
novelty of their spectra. Among these we have neon to which we arc 
indebted for our neon signs industry, argon for the gas-filled lamps 
and krypton and xenon gases. Most important of all is helium so 
wonderful and useful I’or our dirigibles and strato-balloons. Papers 
of those days said that this mysterious, bouyant gas was argon, but they 
could not fool the spectroscope. 

Then followed the discoveries of elements rubidium and cesium lu 
i860, thallium by Crookes in 1861, indium by Reich and Richter in 
the year 1863 and gallium in 1875. Bunsen and Kirchoff found spec- 
troscope such a magical instrument that it disclosed to them minute 
impurities in supposedly clean substances. With this sensitive device 
in their possession, ‘‘they were almost haunted by the idea of a dirty 


♦ Read in abstract at the Symposium of the Indian Science Congress, Delhi, 1 W7, 
an the subject of ‘'Place of Physics in the Economic Development of India.** 
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world around them. Their faithful companion could track down tiny 
particles or substances in most unexpected places like a police dog 
picking up the scent-tracks down a fleeing animal.” 

But this is an old story. To quote a more modern example we are 
indebted to Urey and his collaborators for the discovery of deuterium 
(heavy hydrogen), a constituent of heavy water by purely spectral 
methods and confirmed later by other methods. This isotope now plays 
an important part in the development of atomic energy. 

,/ 

Though spectrum analysis had become possible and demonstrated 
its utility, it was not seriously taken up as a practice in the years follow- 
ing the major discoveries, owing to apparent caprices of the method 
and^lhe then imperfect state of physical and chemical knowledge, che- 
mists, in fact, soon abandoned it. For the next few years probably a 
decade, it was kept alive and in some degree, developed by astronomers 
for whom no other means of investigation were available. This was just 
prior to Bohi’s theory of 101‘k But snbscquenl lo this, spectroscopy 
stood ill the forefront of atomic physics. 

Years of sustained research and investigations on atomic physics 
brought the rebirth of applied spectroscopy. The latter, however, 
did not stop the purely academic pursuits in the subject. As these pro- 
gressed a large amount of data empirical or otherwise accumulated, 
which in some measure led to the elucidation of the structure of matter 
in the solid, liquid and gaseous state. Spectra are classified in two main 
divisions : emission and absorption, and it is by these that investigations 
have given both qualitative and quantitative results. Problem of quanti- 
tative spectrum analysis can now be regarded as solved, but consider- 
able experience not always possessed by authors of published analyses 
is necessary for reliable results. Varied types of spectral instruments 
have been employed keeping in view the object to be achieved and the 
spectral region to be investigated. Qiiartz spectrograph is a common 
instrument, the region being mostly visible and u. v. It allows both 
emission and absorption spectra to be investigated. Lately G. R. 
Harrison has advocated the use of grating. Besides u. v. and visible 
portions, the infra-red with its vast extent has of late, assumed great 
importance. It is not the object of this article to describe the details 
of spectral technique, but to state in w^hat way it has contributed to the 
solution of diverse problems of industry. The quantitative aspect being 
kept in view, some form of photometer or photometric device is always 
used in conjunction with the spectral instruments, giving them the charac- 
ter of spectrophotometers. Though photo-electric methods are used 
in several places, photographic plate will retain a trustworthy place 
for years to come. The practice of the art and science of spectroscopy 
depends on one’s familiarity with the technique and experience gained, 
in reliability and repeatability of the results. Spectrophotometry is 
now a regular feature in many departments of noted industrial and 
research establishments. 

The method of spectral analysis is capable of measuring minute 
quantities of substances to the extent of even 1 part in a million. It has 
advantages over chemical method for the following reasons : (i) the 
given sample is generally too small to be examined by chemical means, 
(ii) spectroscopic examination can give all constituents at a time in a 
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single sample, while chemical analysis requires separate examinatiott by 
portions of the material, (iii) spectroscopic examination can be made much 
more quickly than cliemical analysis with accuracy and sensitiveness not 
attainable by chemical means. According to Twyman in a statement 
made in 1941, the number of spectral analyses of minerals and alloys in 
CJreat Britain may run into millions each year. 

In what follows I shall indicate the manner in which analytical 
and industrial pi oblems and processes have been subjected to the methods 
of spectroscopy. The general classification is under the following main 
heads : 

I. Analytical; II. Industrial; III. Bio-chemistry and Physiology j 
IV. Miscellaneous. 

Each of the above can again be divided into sections as under ; 


I. Analytical 

1. General, 2. Applications to colorimetry, 3. Inorganic che- 
mistry, 4 Organic chemistry, 5. Infra-red applications, 6. 
measurements, 7. Chemical equilibria and reactions. 

II. Industrial 

1. Chemical warfare, 2. Colloids and metallic films, 3. Colour 
analysis and measurement, 4. Dyestuffs and textiles, 5. Electrical 
materials industry, 6. Foodstuffs and fermentation industry, 7. 
Glasses and galzcs, 8. Hydiocai bons, fuels and minerals, 9. Iron 
and steel, 10. Leather, 11. Non-ferrous metals, 12. Oils, fats and 
soaps, 13. Paints and pigments, 14. Paper and cellulose, 15, Photo 
materials and photography, 16. Printing inks, 17. Resins, 18. 
Rubber, 19. Sugar and starches, 

III. Bio-Chemistry and Physiology 

1. 'Ferpenes and cs.sential oils, 2. Purine derivatives, 3. Alkaloids, 
4. Natural colouring agents, 5. Plant f>hysiology, 6. Vitamins, 
7. Steroid and Hormones, 8. Proteins, 9. Enzymes, 10, Physiology 
and pathology. 

IV. Miscellaneous 

1. Criminology, 2. Ceramics, 3. Agriculture, 4. Archaeology, etc. 

The above list is not supposed to be comprehensive, but it gives 
ideas of the applications of spectroscopy to varied problems. Thus, 
not only industrialists, but astronomers, biologists, chemists, geologists, 
metallurgists, physicists and physicists find the technique of spectros- 
copy of great advantage, so much so, that rapid development of analy- 
tical method seems assured for years to come. 

A particular reference need be made here to hydro-carbons, fuels 
and their combustion ajs that happens to be our line of investigation at 
these laboratories for some time. Notes on bearing of spectroscopv Qij 
Pfizer industrial problems will theq be added* 
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Gaydon aptly differentiates combustion from the ordinary chemical 
reaction by the appearance of flame, i.e. emission of light. Prof. Egerton 
of the Chemical Technology Dept, of the Imperial College of Science 
and Technology, in a preface to a recent publication, says — . . .the 
history of the progress of chemistry is knit closely with the study of com- 
bustion. ...” and these phenomena have been interpreted in terms of 
chain reactions. In flames the reactions are running fast and measure- 
ments of the kind which provide valuable information about slow oxida- 
tion cannot be made. The spectroscope can, however, reveal some of 
the constituents of flames, howsoever fast the reactions may be and 
can in many cases provide quantitative information about them. 

Identification of the character of radiation from flames is to be 
traced to the systematisation of molecular spectra during the years 1020 
to 1930. In combustion process many radicals whose existence was 
unknown before were noticed and assigned to definite emitters. Some 
idea of the application of these observations to the study of chemical 
reactions can be had from the special treatises on combustion, such as 
Bone and Townsend’s “Flames and Combustions in Gases,” Herzberg’s 
“Molecular Spectra and Molecular Structure” and Gaydon’s “Spec- 
troscopy and Combustion Theory.” 

On the applied side the most important problem that awaits solu- 
tion in any industrial country is the problem of fuels. At present coal 
and oil are the two most important fuels. India is not very rich in coal 
and is decidedly very poor in the matter of mineral oils. The most 
fundamental point for investigation is the examination of these fuels 
as to their suitability in internal combustion engines. Wry many 
problems will be solved if one knows liow exactly tJic fuel burns. If 
the exact process of combustion of fuels in engines is determined, one 
could then formulate the conditions which ought to be satisfied by a 
good fuel. With a view to ascertain such process, certain fundamental 
research is necessary. As a preliminary, flames of simple fuel gases ; 
such as ethylene, methane, acetylene, ethyl alcohol, methyl alcohol 
with others on the programme have been chosen. Taking lor instance, 
ethylene and mixing it in variable percentages with air, we pass by gradual 
stages from very lean to very rich mixtures and the resulting flame shows 
changes in its spectral character. The latter gives unfailing evidence 
of intermediate products. Free radicals such as G 2 , CH, OH are found 
and their relative abundance is susceptible to richness or leanness of the 
fuel mixture. Much qualitative work is done so far, but quantitative 
data is indispensable for interpretation of combustion mechanism. 
Such results obtained for processes in reaction zones of oxycoal-gas flames 
in our laboratory, have amply confirmed the conclusions of Lewis and 
von Elbe from non-spectroscopic methods pursued by tlieni in the Coal 
Research Laboratory of the Carnegie Institute of Technology. 

In other directions the study of flames can be tackled by the study 
of spectral continuum in the inner and outer flame cones as done by 
Gaydon at the Imperial College of Science and Technology. Its pre- 
sence or otherwise in certain flames is taken as evidence for the view that 
an energetic oxygen molecule combines with energetic hydro-carbon mole- 
cule to form a temporary peroxide. This peroxide breaks down further 
into aldehyde and water setting free energy to maintain combustion. 
Such work and the work already done by us give promise of very valuable 



JOURNAL OF THE UNIVERSITY OF feoi^fexV 

iitformation and consequently the problem of comb istion by spectral 
methods is being attacked in our laboratories from several angles. 
It is assuming greater importance in India in view of the plans for Inter- 
nal Combustion Engines Research and the establishment of the Fuel 
Research Institute at Dhanbad, where short-range and long-range pro- 
gramme of research in fundamental, scientific and industrial problems 
is planned. 

The way in which other industries can derive benefits from spectro- 
scopic investigations is briefly indicated below : 

Chemical Warfare : In the production of the chemical warfare 
materials, the problems of tear gases, lung and nose irritants, skin poison, 
etc. arise and they can be solved by both qualitative and quantitcKive 
methods of analysis. 

Colour Analysis and Measurements : Colour standai ds have been 
deviced based on spectral curves. There is the 1. C. I. 1931 standard 
observer and co-ordinate system of colorimetry which provides data for 
the calculation of numerical specimens of colotu' for definite illumination. 

Dyestuffs and Textiles : A recording spectrophotometer records 
measurements on coloured specimens giving graphic relations between 
colouring jirocesses and physical colour ])roperties — a process called 
“matching.” Rapid determination of visual properties is done by mecha- 
nical intci graph. 

Electrical Industry : bpcctral characteristics are studied fur 
material for light sources, insulating media, filters for theatrical lighting 
and high intensity mercury lamjis in lamp industry. British Insulated 
Cables Co., Ltd. carries out regular tests for connection between the elec- 
trical and optical properties of plastic films, cellulose derivatives and so on. 

Food and Fermentation Industry : In the “doctoring” of jams 
detecting presence of small amounts of benzoic acid, the adulteration 
of honey, butter, margarine, cream, etc., effect of heat on saccharine, 
estimation of caretenoids, vitamin A in eggs and milk, colouring of food- 
stuffs, adulteration of wine in fruit-jiiiees, artificial colouring of wines, 
beer and brewing products. 

Glasses and Glazes : Problems of composition of glass, coloura- 
tion, staining and transmission, analysis of glasses and glazes. 
The American Rail Road Association uses spectral transmission curves of 
standard glasses for specifying the signal glasses. 

Ceramics : Ambition of many artists in this field is to reproduce 
the highly talked of glazed pottery of the old Greccian artists. Chemical 
analysis failed to establish the composition of the thin black pigment 
by them. Spectral methods arc being used. 

Iron and Steel : Here there is always need for analysis of such 
rapidity that it should provide production control rather than simply 
inspection of finished product. The spectrophotornetric installation 
at Ford Motor Co. handles efficiently about 300 samples per 16-hour 
day, the maximum time between receipt of sample and posting of analysis 
being 6 , minutes. 
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At the U. S. Naval Torpedo Station, ordinance supplies and material, 
nickel and its alloys, brasses, steels, etc. are tested and controlled spectros- 
copically. 

Die-casting Alloys : Spectrographic method is the most reliable 
method for control of quality in the manufacture and use of die-casting 
alloys. 

Electro-plating : Spectrograph aids in checking the composition 
of solution and detecting the presence of harmful impurities. 

Leather Industry : The tanning extracts and mechanism of 
tanning processess are studied. 

Oils, Fats and Soaps : Absorption measurements are used for 
colour characteristics and grading of vegetable, and fatly oils. Routine 
tests become necessary in many operations. 

Paints and Pigments : The problem of pcimanence of paint, 
artists* pigment, enamel coating and various other paint materials arc 
resolvable in terms of spcctrophotometric reflectance. 

Papers and Pulp : Problems ol' shade and composition are solved 
in terms of reflectance, absorption and scattering. The same technique 
allows for investigation of the quality grading, transparency and bleaching 
and dyeing. 

Printing Inks : In the control of production and quality of print- 
ing inks and the applications of the latter in the field of process colour 
printing. 

Rubber : The processes in the preparation of synthetic rubber and 
the mechanism of stretching can be well studied by absorption spectra. 
Helps to distinguish old rubber from new material. 

Resins : Ultra-violet transmission is obtained for studying the 
effect of u. V. light on resins used in cementing together glass sheets in the 
manufacture of splinter-proof glass. 

Sugars and Starches ! The International Sugar Commission 
for uniform methods of sugar analysis has proposed spectrophotometry 
as the basis of all colorimetric measurements, quality grading of sugar 
and turbidity of sugar solutions in industrial process. 

Mineralogy : Examination of minerals from mines has stimulated 
search for new deposits. For example, the spectroscopic prospecting 
near Tin Mountain (Custer, South Dakota) has led to the discovery, 
in that vicinity, of new variety of mica. 

Miscellaneous Applications 

Among the miscellaneous applications, the spectroscope offers aid to 
criminologist in the police work where spectral analysis has led, in many 
cases, to positive results, as chemical methods could not be relied on for 
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confirmation. At the 6th Summer Conference on Spectroscopy in 1938, 
Mr. J. T. Walker of Massachusettes State Police has described a very 
interesting detection case utilizing spectroscope. 

Identification of organic and other poison and their detection even 
in very minute quantities in suspected food-poisoning, make spectros- 
cope a useful tool in toxicology. Application of emission spectroscopy 
to food-stuff industry is practised by Adam Hilger, Ltd., England. 

Spectroscopy is of advantage in dental research. Flourinc was 
identified as the cause of the disease known as “mottled enamef’. 

For survey work in the field, rapid spectroscopic methods of analy- 
sis arc applied to mixed fertilizers of varying composition. 

Fluorescence Analysts 

In connection with this spectroscopic discussion, the technique of 
fluorescence analysis is of great interest also. The following are some 
of the useful applications : 

In agriculture, for examination of fertilizers and distinguishing 
the varieties of wheat. 

Bacterial' contamination of different materials and for showing of 
cell structure in botany. 

Testing the weathering of rocks, the i)rodu('ts of silicate industry 
in construction materials and glass. 

Examination of powders, solutions, greases, fats and oils in drug 
manufacture ; also various edible materials, such as, preservatives, 
eggs, spices and jams, etc. 

For distinguishing various natural and artificial products in fuels 
and lubricants and tanning agents in tanning industry. 

Scrutinising the body-marks, finger-prints, inks, seals and docu- 
ments in police work. 

Distinguishing the real and artificial gems, such as sapphires and 
pearls and detecting the spurious imitation. 

Testing the authenticity of paintings in museums or fading and age- 
ing in paints and varnishes. 

Concluding Remarks 

Such are the numerous scientific and industrial applications of 
spectroscopy. They need to be exploited for the technical progress of 
India in the post-war scientific and industrial development. Spcctro- 
scopist with trained spectroscopic personnel has a definite place in 
ihis expansion. Only then would the quality and standard of the 
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manufactured product be ensured and the industry prosper. Collabora- 
tion and personal contact between different workers in this line in the 
industrial and research establishments would be desirable and this can 
be brought about by periodical spectroscopic conferences as are held 
in America and England. These conferences can be arranged and organ- 
ised by central scientific body through an expert committee of spectro- 
scopists formed for the purpose. A recent example of such conference is 
the one held at London at the Imperial College of Science, in 1944, 
where besides discussion on applications of spectroscopy to science and 
industry, a representative group for the study of the subject was formed. 

Summary 

• 

One particular field of science whose research methods have per- 
nlcated through a large number of industries is that of spectroscopy. 
Some of the important discoveries of chemical elements are attributed 
ib this important liranch of Physics. Methods of spectrum analysis arc 
no\v well-known to many. They are capable of solving qualitative and 
quantitative problems in different industrial processes and operations. 

The modern methods of spectrum analysis for both qualitative and 
quantative purposes are set forth in the article stating the advantages 
and disadvantages of the different forms of the technique for rapid 
reliability and repeatability of results. The extent to which the spectral 
analysis measures very minute quantities and its efficacy in relation to 
chemical methods are briefly indicated. In the year 1944 alone in 
Britain, the number of spectral analysis of mineral alloys runs into 
millions. 

The analytical and industrial problems subjected to methods of 
spectroscopy are classified. They give an idea as to how industrialists, 
biologists, chemists, geologists, metallurgists, physicians, meteorologists, 
physicists and others find the technique of spectroscopy very useful and 
advantageous to their problems. 

Particular reference is made to hydro-carbons, fuels and their 
combustion. Industrial applications of these problems occur in the 
derivation of energy from sources like internal combustion engines, 
flames, burners, stoves, etc. Such investigations form a regular feature 
in special laboratories established for the purpose, like the Coal 
Research Laboratory of the Carnegie Institute of Technology, U. S. A. 

The article also deals with details of many other industrial applica- 
tions, in which spectroscope plays a prominent part. 
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"BARISAL GUNS” AND 
THE UPPER ATMOSPHERE 

By Dr, M. W. Ghiplonkar, D.Sc. 
INTRODUCTION 

T he propagation of sound waves produced by violent explosion 
through the atmosphere was discussed as early as 1904 by Van 
d. Borne. He gave an explanation of the peculiar distribution of. 
audibility of sound around the source based on its reflection downwards 
at some high levels in the atmosphere. The problem was later inves- 
tigated experimentally by Hergesell and Duckert', Gutenburg*, 
Bendoi'P, Whipple*, and others’, in Europe and Polar regions who 
arranged special explosions to produce the sound waves and recorded 
them aurally or with self-recording instruments well distributed over 
the surrounding country. These observations could be utilised to give 
very valuable information regarding the physical state of the upper 
atmospheric layers lying beyond the reach of sounding balloons. Ex- 
cellent summaries of these various investigations will be found in the 
following publications : (1) Lehrbuch der Physik, (1928)®, (2) 
Proceedings of the Royal Meteorological Society, (1935), Symons 
Memorial Lecture^ and (3) Zeitschrift fur Gcophysik, (1934), the 
Special number.* 

THE BARISAL GUNS 

The author in the course of his investigations, while going through 
the old literature, came across a very interesting and important publica- 
tion entitled “Memorandum on the Barisal Guns” by Lt.-Col. Water- 
house “Barisal Guns”® are loud explosive sounds very similar 
to the firing of distant guns. They are very often heard at Barisal 
(marked B in Fig. 1) in South East Bengal and hence are known since 
long times as “Barisal Guns.” After giving a detailed account of the 
numerous observations, special and casual, made by various people, 
at various times and places in Bengal and Assam he discusses all the 
then existing theories about the origin of these peculiar sounds. The 
main aim of the present communication is to show on the one hand, 
that from a careful examination of the various reports it is easy to explain 
all the observed peculiarities of the phenomenon on the hypothesis 
referred to in the introduction above, viz- the reflection of sound waves 
in the upper atmosphere, and on the other, to point to ‘‘the swash of 
no ground” as the only possible place of origin of these sounds. The 
latter point was, in fact, put forward by some of the older observers but 
in the memorandum it was dismissed as improbable for want of con- 
vincing evidence in its favour. 

Before proceeding further it is worthwhile bringing together the 
different significant facts of observation mentioned in the memorandutii 
and alsQ in the various other papers which came after it as given below 
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(i) The genuineness of the phenomenon is proved beyond doubt, 
by the fact that about two dozen authors have narrated it from their own 
personal experiences some extending over several years and also numerous 
reliable local inhabitants in different parts of Bengal and Assam have 
corroborated the details from their still longer experiences. 

(ii) The sounds are heard mostly in the hot season and the monsoon 
(from March to September) especially just before and after the rains. 
It was reported only once in the cold season. 

(iii) They archcard at all times ofthe day and night iail prcdami- 
nantly at night and in the quiet hours of the morning and the evening* 
They^ arc i arcly heard during th(' noon lunirs. 

* 

( iv) Tli(' sounds ai<' heard as single, explu.sions or iii quit k sucecssionj 
the interval xurying iruin sonic seconds t(' 2-3 minutes at different 
places. At times tlic\ liavc continued forse\c»al hours at random. 

(\ j a riu‘y ate h<‘ard at mosi ofthe places in the deltaic region 
between the rivets ilot^gli and .VIegiina up to Dacca and 
Furcedpui to the the nortli and J’lgei Cdiapli (Uiur 

and Kukri Mukri to the south. 

(i) They are never heard at Maldah, Nadiya, north of Dacca and 
Fureedpur and in the south at Balasore Rangi^iir fsouth of 
Calcutta) and some points of Sunderbans. 

(e) The> are again heard at .sucJi great distances as C^icerapuAjec. 
the south west parts of Garo Hills, especially very distinctly at 
Mohendragunj, and also as far as Jalpaignri.® 

(vi; At all these places (a) and u) th(‘ sounds are always heard 
from the south, south-'west or south-east. It was leported to ha-^r been 
heard only one*- from th(’ north and om e from nortli-wcM. 

IM ERPRF/FA'J ION 

Fig. i shows the map of North-East India and a part of tlic neigh- 
bouring Bay. The different places from which reliabh* reports liavr 
been gathered are marked on it ; the positive sign r(‘presentiT)g audibility 
and the negative sign inaudibility of these sounds. Of course, it must 
clearlybc borne in mind yvhile interpreting them that they do not represent 
simultaneous observations nor do they pcchaps refer to the. .same point 
source or origin of these sounds nor to the same single explosion. In 
a way they can be taken to represent an unbiased statistical data obtained 
in a. perfectly random manner, particularly because it yeas compiled at 
a time when the idea ofthe excursions of sound waves through tlic upper 
atmosphere and the consequent production of alternate zones of audibility 
and inaudibility was not even dreamt of. A.s mentioned before, however, 
the information when brought together as shown in Fig. 1 lends itself 
to easy interpretation in the light of the modern ideas about the upper 
atmosphere. Referring to Fig. 1 and (vd) above the source of sound 
waves can only be located somewhere out in the Bay in the region called 
“the swash of no ground,” The negative observations in some parts oi 
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the Sunderbans shew that the first zone oi audibility stretches only over 
the neighbouring area ; and consequently the first zone of silence lies 
partly over the western half of the Sunderbans. The second zone oi 
audibility (larger shaded area in Fig. 1) extends over the deltaic region 
lying between the rivers Hoogli and Meghna, Next the second zone 
of silence or inaudibility stretches across the country lying between Dacca 
and Cherapunjee in the east and between Balasorc and Nadiya and 
Maldah in the west. The third zone of audibility (smaller hatched 
area iriFig. l)extends fromjalpaigui i, qver the Garo Hills to Cherapunjee 
::rvi b . yc ad, llie zones arc not complete rings surrounding the origin 
because the source itself lies far out in the Bay and therefore similai 
cb''erv 2 t;cns are not available to extend them on other sides. Moic- 
ever t’l'r in the upper atmospheL'e during the period of observation 

— Geptcmbei) in these latitudes must also have had their distorting 
ehbet on the shape of these zones especially in extending them more 
to-.vards the north-east than towards the noi th-west, or west. 

DISCUSSION AND CONCLUSIONS 

The three curves in Fig. 2 show the average distribution of 
rature in the upper atmosphere over the temperate region (W and D) 
^nd the topics (O* The former two are based on the sounding balloon 
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asccnU iu Luropc upiu iu-^0 Kin. icv-ci aiid above that uii the results of 
explosion experiments mentioned before. The latter (curve C) is based 
on the sounding balloon ascents at Poona (Lat. 18**5, Long. 73* *9) 
npto a height of 35 and above that on tlie interpretation 

of the clani of ‘*the Barisal Guns." For this purpose the following 
plausible assumption have been made : — (1) that the sound ray is 
almost horiz<mial both at tin' source and at the place of ol:)servation, 
(*2) the avTrag<.‘ interval between two successive sounds Is taken to be 
12o seconds and more (3) that for a])proximate calculations :ive»’age 
values of the velocity ofsound may be usech (J) that the disturbing influr 
cnccs such as the winds in the upper atmospljcrc, tlic variation in the 
remperaiure distribution in the upper atmosphere ovei- the region, etc. 
are not considered ; thus making the upward .sound ray track symmelri- 
cal and identical in length, with its downward track. The main points of 
differences bei\\e<m the distribnt ions may be noted thus : — 


1) Tlie Tro})ical Tropoj^ause. as is well known, colder and much 
higlier tlian that of tin* higher latitudes. 


2) There is a well marlu'd region (if negative lapse rales at the base 
of the stratosphere, \s'hi('h is practically absent in the case of 
the liiglicr latitudes. 


3) Tn the tropics tlie isothermal I'egion begins ataliighcr (25 Km.) 
level and also persists upto liighcr (35-37 Kni.l^ levels. 

4) The final region of negative lapse rates and high temperatures 
begins at higher levels (above 40 Km.) and extends upto 55-60 
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These differences give rise to the following consecjiiences : — 

(A) Because of the greater differences of temperature at the sur- 
lacc and the. tropopause in these latitudes, the sound waves proceeding 
})ractically horizontally at the ground enter the base of the stratosphere 
making the (smallest) angle ofa]>out 37^.1 8his against 29'"r)tV of the tem- 
perate latitudes. Apart from otlu'r causes such as th(^ reductioti in the 
average \ elocity of. sound waves due to lower temperatures in tlie upper 
atmosphere over the tropics this also produces an increase in the total 
length of the path of sound waves entering the stratosphere and hence 
delay to a greater extent their arrival in the second zone of audibility. 

fB) Tn the tropics tlie sound waves soar up to higher levels before 
they ate linally turned I’ound to start on their downsva rd journey. 
This also augments the* total length of theii' paths. 

; C) The l egion of negative lapse rates at the liase of ih(‘ strato- 
sphere has no other significant influence on the ]:)aih of the sound waves 
r.s;cept that mentioned in A). In particular, contrary to expectation, 
tliere does nc)i exist t:ven the {lossibility of multi ])h‘ relleetions - - 1 orrectly 
speaking inultipl(‘ ix'curving -occurring in the i'(‘gi(>n of the almosphere 
(‘xlending IVom say, 12 Km. to 25 Km. siiua* the r(anu\ aturc of ihc sound 
ray towards the ground oecurring between 17 Km. and 25 Km. levels 
taking tweu the most favouralile temperature distribution iccorded till 
now, is only 25^ which is much smaller than 37 '-2,8'' required for the 
phenomenon to occur. 

It has been K^poi ted by many that occasionally the loudncs.s of these 
sounds l,s sufficient to wake up one from sleep ! it is not therefore, quite 
( Icar how such enormous energies could be retained by the waves that 
have travelled to sue h great distances. 

Tn conclusion it iiuiy lie mentioned here that although this collect* 
cd data has givcai valuable information much needed since long^®, 
it is essential to cai r> (hu special investigations in these latitudes, on the 
lines of the Euro])can worker.^ and to see hciW far iIkw bear out die above* 
conclusions. It will also be worth while keeping a fresh record of the 
Barisal Guns at various places in Bengal and Assam and the neighbouring 
regions with a view to study it further and loasctuTain its exact catisc*. 

Attention is drawii to an old publication of 0 888) (‘lUilled ‘'Memo- 
landum on the Barisal Guns'’ and other similar papers which give a 
good deal of information on the nature and distribution in time and space 
of the loud sounds* well known since long as ‘‘Barisal Guns.’’ From 
the existence of the alternate zones of audibility and inaudibility and 
the direction of sound waves, etc. it is inferred that the place of origin 
of these sound waves lies in the so-callcd “Swash of no ground” in the 
Bay of Beng«Tl. On the basis of the excursions of sound waves through 
the uppc)’ atmosphere and the dependence of velocity of sound on tempe- 
rature an approximate distribution of temperature in the .stratosphere 
over the tropics is deduced and compared with those obtained by 
others in the temperate latitudes. This, therefore^ furnishes a reliable 



"barisai, ouns’’ and thk tipper atmosphere f)! 

statistical data which gives for the first time this tempeiatuie distri- 
liution ovei’ tlu' tropics. Tt is, hovm'er, stressed that further explosion 
(‘Xfierimrnts b(‘ carri(‘d out in these huitudes to verify the cfnichisions 
ari'ived at here. 

Janvan 
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ABSTRACTS OF THESES 

S 'Vimriries of (he Theses SuhtniHed for the M>Sc. Degree 
in Chemistry to the Bombay University 

Studies in Fats and Related Topics 

By Mr. G. M. Kllkar, S. P. Coi-rEGK, Poona 2 

SBcnov I ; .in E^amwlion of the Eniyne and Inorejmic Censtiiuenti, of the Sods of 

}-Iygrop\ilo '^pinosa. 

The inorganic constituents of the seeds of Hygrophila spinosa have been determiSed. 
The seeds arc found to contain : P20fl(2*i%), K2O (3*3%s Fe2O3{0*42%) and 
CaO (0‘049%i. Detection of the en2ymes in the seeds has sfiovvn the presence ot 
diastase, lipase and protease. The seeds contain 30* 7% diei*stible proteins. It is 
suggested that these constituents arc responsible for the ihcrapeuti. value of the seeds, 

Section II: Chimical Inuistigaiion of the Seeds of Argyria Speciosa (a O. Convolvnlacer) . 

I he seeds of Argyria speciosa ha\ e been subjected to a thorough chemical investiga- 
tion. The aslt of the seeds contain : P-05(27'9%), K20(6i*4%), MgO( 6 ’ 63 %) 
and CaO(3* The presence of diastase in the seeds has been proved. The seeds 

give a fatty oil which has been found to contain the glycerid^ of palmitic (6-73%), 
stearic ^?.9‘ 1 2'*'^,; . behenic (6*G4^yK xinolemc (6*09'®o)> linolic h8‘t7%) ^tnd oIcK 
( 33 - 23 ^’a) acids. An alkaloid has been detected in the seeds. 

Section III: Chemieal Investigation of the Seeds of Ipomoea Muricata ;X. O. Con voivuiaccij). 

I’hc seeds of Ipoinoea muricata oa extraction with ether gave a fatty oil ( 8 . 7 %), 
The component acids of the fatty oil ha\(* been shown lo be : palmitic arid (i3‘^^a)i 
stearic arid (22 behenic arid (3- 78^^), liiiolenic arid :3*t)i'^;,Mtno)icacid f if)‘ ir/%)i 
and oleic acid 140 *97 The ronipo.siiion of die scod iat'> of Argyria speciosa. 
Ipoinoea muricata and (iuscuta reBcxa have been compared. iTic presence of belicnic 
acid in the seed fats of the natural order Con vol \ nl area: h.is been ])rovcd lor the first 
time. 'The seed- are found to (ontain an alkaloid ru. p. uoo which gives a picraie 
(m. p. i03^i. 

SEc.riON T\'; A Study o^the Frog Depot Fat^ 

The fr(,)g depot fat ha.s been analysed and tlie piu'sencr of myristic acid, pahnitir 
acid and also hexoic, octoic and decoic acids as solid acids and moroctic acid and oleic 
acid as Uciaid acids has been proved. "I he prescare of o( ta-clcca-tcira-cnoic (moroctic 1 
acid and C^^to G j 0 lower saturated acids is remarkal>jf. I'hr results are eornixired ^vidl 
those obtained by Klenk (Z. Physiol. Chem., .22.^ 2G4. 1933'. 

Part II — Attempted Synthesis of Methyl Decoic Acidi. 

Outlines of the attempted methods of synthesising isomeric mctli>l decoic acidi 
have been given. During the course of this work, the following new lubstancr* h»v« 
been prepared : 

(a) EthyI-3»methyl.3-hydroxy nonanoatc. 

(b) Ethyl-3-mcthyl A^*®*noncmoate. 

(c) 3-mcthyl nonanoic acid (3-methyl pclargonic acid). 

(d) i-n-butyl-cyclohcxan (i) ol. 

(e) i-n-butyl ^-cyclohexane. 

(f) 6-keto-9.mcthyl-dccoic acid. 

The difficulties in the work have been mentioned. 

Part lll^Resolution of Diphinyl Gluteiconic Acid. 

Diphenyl glutaconic acid has been resolved into d-and 1 -forms by the fractional 
precipitation of its strychnine salt, i -diphenyl glutaconic acid has m. p. 233-235*^ 

( ^ (350) and d form has m. p. 233* and ( •< p) = -f (106). 

The dextro form has not been obtained in an optically pure condition. The acids 
could not be racemised by heating with hydrochloric acid or sodium hydroxide. Melt- 
ing raccmiscs the acids. Attempts to convert trans diphenyl glutaconic acid into its 
CIS form according to the method of Feist (Ann. 5^0, 41, 1909) have been found to be 
ppsucccssfult 
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Adsorption and Surface Tension in Relation to Toxicity 

By Mr. M. R. Pai, S. P. College, Poona 2 

1. The previous work on the relation between physical properties and bactericidal 
power has been reviewed. 

2. 4-n-aIkyl salicylic acids, o and p-alkyl phenols and 4-n-alkyl resorcinols have 
been prepared and the methods of estimating dilute solutions of iht^e compounds 
have been described.- 

3. The adsorption of 4-n-alkyl salicylic acids and p-alkyl phenols on activated 
sugar charcoal has been studied. It has been shown that the former conforms, more 
or less, to the Freundlich’s equation only while the latter does not follow either 
Freundlich’s or Langmuir’s equation. 

4. The adsorption by casein from aqueous solutions, the surface tensions and 
toxicity towards earthworms have been studied using for any given series, aqueous 
solutions of equimolar concentration. 

5. It has been shown that there is no relation between toxicity and the ability of 
the^embers of a series to lower surface tension as also tlieir adsorpticn by casein. 

6 . It has been shown that adsorption plays more important part in determining 
the toxicitics of the higher members of iltc series while there is no correlation between 
toxicitics and the adsorption from casein in the case of the lower members of the series. 
There is also no parallelism between the water solubilities of the comptamds and their 
toxicitics. It has been shown, therefore, that probably the mechanism of bactericidal action 
of the higher members of the series which are very sparingly soluble is quite differcni 
from the mechc-uiism of bactericidal action of the more soluble lower mcml jcrs of the scries. 

Kinetics of the Reaction Between Aromatic Primary 
Amines and Esters of Aromatic Acids 

By Mr. N. T. Vartak, S. P. College, Poona 2 

1 . The reaction between methyl esters of substituted benzoic acids and substituted 
niiines has been studied at various temperatures in nitrobenzene or xylene as solvents. 

2. The reaction has been sliow'n to be bimolecuJar and the vrlorily constant ‘K*, 
the activation energy ‘IT and the probability factor ‘P’ have been calculated. The 
probability factor ^P’ is practically the same for all the reactions. 

3. A mechanism for the reaction has been proposed. 

4. On the basis of the mechanism proposed the cfiect of substituents in benzoic 

acid on the reaction lias been explained, 'i'hc reactions belong to cJa^^ TV The 

rtTccl of substituents has been shown to be of the same type as the ctirct on the alka- 
line hydrolysis of esters and benzoylation of anilines. 

5. The effect ol' substitm nts in the aniline molecule also folloNA'': the same order 
as ihe eflecl of substituents in methyl benzoate. 'Fhis has been asci ibed to the increased 
ionisation due to the presence oi electronegative sulcstitucnls. 'lliis edict is quire li-e 
reverse of that observed in the bcnzt>ylation of aniline. 

The etfcct of ‘CH3’ group in the ester molecule as well as in the aniline molecule 
is quite imexpcctcd as it accelerates tlic re.aclion while on the basis of tiic niechanism 
proposed it should retard it. 

6. In amyl alcohol an<i dioxan as solvents the reaction rale is consider ably increased, 

.^milar increase in reaction rates has been observed in tlu: reaction bet wren aniline and 
ethyl phenyl acetate too. also supports the mechanism proposed as these solvents 

will help the ionisation of the base as is assumed in the proposed meclun.ivm 

7. I'hrcc si U of cur\\,s representing o-, m-, and p- series of substiiio nts have been 
obtained by plotting logK and dipole moments of substituted benzenes in accordance 
Nvith the general relaiionsliip between reaction \elocify and dipole m(»mcnts discussed 
by Watson and co-workers (J. C. b,, 1935, 1 174)- Here it has been found that the posi- 
tion of ‘ir as substituent both in tltc esters as Vvcll as in the aniline is anomalous. It 
appears, therefore, that the abnormal character of CiH3 group is n< ! realh' abnor- 
mal but the unsubstituted ester i iscJf behaves abnormally. 

In the meta and para series the treatment of Watson has been modined. By taking 
the cfTeclive momcnis of meia substituted compounds as // Cos 60, a curve is obtained 
representing both m and p substituted compounds and the rcialiun ( < ines out to be 
more general. 

8. In the case of esters of benzoic acid with different alcohols the reaction has been 

shown to be faster with increase in carbon chain. The effect is <mtircly due to 

an increase in the probability factor. 

Although at first sight the reaction appears to be similar in nature to the alkaline 
hydrolysis of esters and benzoylation of anilines the reaction follows at some stage a 
different mechanisnx. 



NOTES AND NEWS 

“SWORDS INTO PLOUGHSHARES" 

1 '[’ ^vas a wi^c decision on the part of tlu' Cloiineil oi' tin' British 
Association, for the Advancement of Science which held its first 
fuli-tiriK^ post-war meeting in Dundee on August 27^ lhl7, to keep 
as the motto of that meeting the phrase ‘‘Swords into Ploughshares/’ 
The object of keeping this subject as a general theme for the meeting 
was to direct the thoughts of the members and of the sectional ofh(»-.^rs 
to the return of science to the service of peace from its abnormal concern 
with war from which it had just emerged. This was the note struck 
by Sir Henry Dale, in his Presidential address to tlie Dundee Afecting 
August 30, 1917, p. ‘280}, ou “Science in War and Peace.” 

The period between 1939 and 1945, Sir Hemy Dale remarked, 
was a period of great stress and strain for the scientists who were engaged 
in the solution of some of the important war pro})lenis }>ut it was also 
a period of a great triumph for science in the service of war. That 
period again witnessed the best example of a very intimate collabora- 
tion of' Britisli and American scientists and engineers in their se\'cral 
investigations. Such a remarkable example of co-operative effort in 
rescarcfi in teams was never known before even in peace This 

co-operative work in teams was done in difl'ercnt branches of science, 
physics, ('ngincering, clieniisiry, biology, ]>hysiology, ?nedi(‘ine, psycho- 
logy, etc. 

Naturally during war period the n'scarches weri* luaittly in the 
direction of applications of knowledge to the needs of the war. Sir 
Henry ITih* therefore laid emphasis on the need of ]>urc research and 
fundamental knowledge in the near future without in any ^vily minimising 
the importance t>f applied rcsca?'ch. Sir llcnr> Dal(' was also very 
emphatic on the necessity of the young budding scientists growing in an 
atmosphere of freedom, j)articuiar]y in the l'ni\Trsities, arid not as in 
'tv'ar-time under a ( ramped atmosphere of military seercey. 'Phe war 
period was an exce[)ti<'mal period and it was necessary to kc'cp cei taiti 
researches s('crct. The possilulity of a J’hird War not being ruled out 
yet, a certain number of scientists working on war ]>rohlems hav^' still 
to work under a pledge of secrecy. 

This practice of witJihoiding certain secret knowledge' from the 
profane ^vas followed l)\' the ancient Indian sages for it was suppo.sed 
that if it was given out to anybody and everybody without cUsenminatmn 
it may not only harm the young inexperienced candidate for higher 
spiritual knowledge but also society. We now see* that there may be 
some wisdom in thus withholding certain knowledge. The candidate 
had to prove his worthiness to receive such knowledge. Only when the 
teacher was thoroughly satisfied that his pupil would not misuse his 
knowledge for any personal ends for selfish purposes, but use it for the 
good of humanity, then only would he part with his secret to him# 



AND N^WS ^5 

The analogy is not perfect ; the two cases are not exactly parallel. 
In the case wc arc considering, the idea of keeping secret certain know- 
ledge — say, for example, regarding the making of the Atom Bomb, is that 
the nation which has got this secret has the intention of using it for 
destroying the enemy nation or nations and is therefore careful that the 
secret does not go in the hands of the enemy to be used against it. In 
the case of the Guru and his disciple, the Guru would never dream of 
using his secret knowledge for any destructive purposes and his only 
aim in not revealing that knowledge to the unworthy is the good of 
the pupil and of society. The idea of withholding the secret from the 
unworthy is not with reference to ordinary knowledge which was of 
course the common property of all without any distinction. 


There is a tendency among the lay peoph^ to blame science and 
scientists for the misuse of the forces given to the world by science. 
Neither science nor scientists who have made discoveries of these forces 
are to be blamed for any misuse of their discoveries. It is the users of 
these forces for a malevolent purpose who are to be blamed. That 
fact should not be forgotten. From this point of view, the news which 
the issue of Nature of August iiO, 1947 (pp. 273-74) has brought of the 
formation of powerful ‘anti-science’ groups among some scholars and 
students is rather distressing, “They who should know better have been 
heard to express alarm at the march of science and demand the fettering 
of science and scientific workers.” The only remedy against misuse 
of any knowledge is the refining and ennobling of* man and improvement 
of his character. Scientists and educationists should direct their energies 
in this direction as to how b«st it could be done.**' 


D. D. Kan CM 


^ In this connfjction, “Notes and News” in the following issues of the Physical 
Science Section of tlic Bombay UniverAty Journal may be read: Volume XII, Fart III, 
November 1943 ; Volume XII, Part V, March 1944 ; Volume XIII, Part 
j^rch 1946. 
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BOOK REVIEWS 

Geology and Geography of Karachi and its Neighbourhood. By M. B. Pithawalla, D.Sc., F.G.S.j^ 
and P. Marti n>Kaye, R.A.F. 

T he authors of the book under review have done a great service to the people of 
Sind and to all tho 3 c interested in Sind and its problems by making available in 
the form of this monograph an excellent account of the Geology and Geography 
of Karachi and its neighbourhood. 

I’he first part of the hook gives an account of the Geology of the country and contains 
valuable information aljout its stratigraphy and its strxictural and economic Gcolojjy. 

The second part dealing with the physical, economic and human geography of the 
area, contains a wealth of data regarding factors like the climate, the plant and animal 
life and the Jiydrography, and also some information about the existing conditions and 
the inherent potentialities of Karachi. It is difficult to appreciate a few of the authors* 
views, such as for example the one in the para quoted below : 

“The geographical analysis given in the present monograph has showed us that 
some forces, far greater than we can imagine have been at work within the Karachi 
area and that there is some divine puqxjsc for which the different communities have 
come together to settle in the City.” 

However, it may be stated that the authors have produced a monograph that will 
be found to be very useful to all those engaged in problems in connection with the future 
development of Sind. 

Both the parts arc fully illustrated and contain a large number of maps, sections, 
photographs and charts. I'herc is, however, no index. The book may also serve as a 
guidv, to workers in other areas, by showing the methods a Geographer adopts in study* 
jug a country. 

— K. V. Kelkar 


The (Ihcmiral Aclhitin of Jhicleria. By T. V. Cialc. University Tutorial Press Ltd., 1947* 

T he book has b«'en prepared on beiialf of the Medical Kesearc’h Gotnicil unit Ibr 
Chemical Microl)ioiog>-. University of Cambridge. U is a concise little treatise 
of about 200 pages and is divided into twelve chapters, each of which gives an account 
oi' a different phase of bacterial life and ac tivity. In this book bacteria arc considered 
a« Chemical Agents and one gets an idea of their various activities, their enzymes, their 
growth and nutritional requirements for the s>'nthesis oi' bacterial proU)pla.sm and the 
formation of poly,sacd}arida.s from a chemical standpoint. A description oi the cata- 
bolic actmtics impresse.s one with the variety of chemical substances produced by the 
putrcfactivT and the fermentation changes effected l>y bacteria, 

I'Jic arrangement of the chapters is well thought out and the Ixwk will prove useful 
lo students beginning the .study of bacteriology and biocliemistry as well as to persons 
engaged in the fermentation industry. .Students of pathology will be benefited by get- 
ting a clear grasp of the c hcmical activities of bacteria causing diseases in human beings. 

rhe treatment of the subject in the Ixjok is elementary to some extent, hut at the end 
of each chapter is given a bibliography, wdiich will prove helpful to advanced students. 
I’o the research workers this book will serve as a short review of the background to re- 
search work which has already been carried out or which i.s being carried out at present 
on the chemical activities of bacteria. Research workers would have, however, appreciat- 
ed original references lo classical investigations or important papers some of which arc 
txot included in the book because of the limitation of references by the author to reviews 
and text-books. Had an account of the chemical activities of bacteria pathogenic, to 
plants been included in the book, it would have proved very useful in comparing the 
activities of these organisms ^vitli those of human and animal pathogens. 

— N.V.josm 
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LIST OF THESES 


Table showing M.Sc,^ Af.Sc, (Tech,), Ph,D. and Ph,D, (Tech.) Theses in Physics, 
Chemistry, Geology and Textile Chemistry (from October to September 1^47)* 


Name of the 
Candidate 

Subject of the Thesis 

Name of the Professor 
under whom the 
Candidate Worked 

Name of 
the Insti* 
tution 

Pa^halc, P. D. 

M.Sc. 

Physics 

The Measurement of Mag- 
netic Susceptibility of Al- 
kaline Halides and Lan- 
dan Velocity of Sound in 
laquid Helium II 

Profcs.sor D. V. 

(yogatc 

B. G. 

Ambe(?aokar, S. D. 

Chemistry 

Studies in Nicotinic Acid and 

1 Riboflavin Metabolism with 

1 special reference to Cancer 

Dr. R . G. Chitre 

Tata Me- 
morial 
Hospital 

Amin, 0. C. 

Studies in Fries Migration 

Dr. \. M. Shah 

G. C. 

Brhrana, J. S. 

Influence of the Constitution 
j of Dyestufis on their Ad- 
( sorption by Heat Treated 
j (Insoluble) Cum Arabic 

Professor C:. S. Nar- 
wani 

D.J. S. 

Bhumwara, N. B. 

[studies on Extraction of 
Cinchona Alkahiids 

Professor M. L. 
Khorana 

U,D.C. 1’. 

i 

Cooper, C. J. j 

A Few New Vat Dyes from a lew 
Substituted Anthraquinones 

Prolessoi \ . V. Xad- 
: karny 

1 St. X. 

Dange, O. 

Part 1- Tile JVeparation of 
Strontium Carbonate from 
Indian Celastile Ore by 
Metatliesis with Sodium 
Carbonate ; Part II — The 
Investigation on Plant and 
Wood Ashes for Commer- 
cial Potash 1 

Dr. Mata Prasad 

R. I. Sc. 

Doshi, M. S. 

Reaction between Mercuric* 
Chloride and Nickel Hy-| 
droxide j 

Professor \*. \’. Nad- 
karny 

S(. X. 

Desai, N. C. 

i 

Studies ill the System 7 ,n\ 

SO 4 — Xacl— j 

Professor S. M. Mehta 

R. T. S(, 

Gokhalc, V. G. 

1 

Chemical Investigation ofi 
some Indigenous Plants | 

Professor H. V. Bhide. 

Sir P. 

Jacob, Simon 

i 

Studies in Distillation 

Dr. S. K. Bhattacharya 

I. I. Sc. 

Joshi, N. G. 

Studies in .Ascorbic Acid and Dr. R. G. C 'hit re 
Glutathione Metabolism in 

Cancer of Liver and Breast , 

Tata Me- 
morial 
Hospital 

Kamat, V. N. 

Adsorption of Basic Dyestuffs' Professor V. V. Nad- 
by Wool Fibre j karny 

St. X. 
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Name of the Professor Name of 
Subject of the Thec»is i under whom the the Insti* 
Candidate Worked tution 

I 

Kansara, H. I. ‘Syntheses of Benzo-Pyrone Dr. N. M. Shah G. C. 

I Derivatives I 

I ■ ‘ i 

Karandikar, B. V. The Reaction between Am- Dr. V. K, Bhagwat | R, N. R. 

I monium Sulphate and Bro-| j 

I mine j ; 

! I I 

Kelkar, G. M. ! Studies in Fat and Related Professor B. V. Bhidc Sir P, 

I Topics j 

j 

Khanolkar, D. D. The Magnetic Susceptibili- Dr. Mata Prasad R. I. jfc. 

! ties of Lead Sails ! , 

Kulkarni, V. S. Parti — The Influence of an Professor G. R. Kelkar , N. W. C. 

Acetyl Group in the! 

3-position on Reactions of 
Chromones, the Influence 
of an Acetyl Group in the 
I 3-position on Fries Migra- 
I tion (by means of Anhy- 
drons) Aluminium Chloride 
on Butyrate of 2-methyl- 
3-acetyl-7-hydroxy Ghro-j 
mone; Part II — Synthesis' 
of 2 : 2 dimethyl 3'-ethyl 
Ghromone 7 : 8 pyrone; 

Part III — Synthesis of 3- 
propyl-2' methyl 7; 8'-fare' 

Ghromone ; Part IV — A ! 

Comparative Study of Some 
Vegetable Ghees | 

Kuinta, N. .S. V’^at and Azoic Dyes DerivedDr. R. D. Desai j U.D.C.T, 

from some Derivatives of j 

Phenanthrenequinonr | 

Kimdrl, R. H. Studies in Synthetic Dyrs il^r. D. R. Desai I lM),G.'i'. 
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ON THE CHROMOSOMAL COMPLEX OF 
TWO SPECIES OF RICCIA 


By T. S. Mahabale and G. H. Gorji, 

Royal Institute of Science, Bombay 

INTRODUCTION 

T jpE genus Riccia has been a favourite object of study by various 
authors on account of the important position it holds in the classi- 
fication of the Marchantiales. Two species of Riccia are fairly 
common at Ahmedabad, which were identified by the late Professor 
S. R. Kashyap to be R. himalayensis St. (now known as R, discolor L. 
et L. under the International Rules of Botanical nomenclature) and 
R, sanguinea Kash. Of these R. discolor grows in the monsoons under 
hedges and on open grounds and R. sanguinea on the banks of Sabarmati 
in the months of December to January. R. discolor has been described 
by Kashyap (1929, p. 93) to be monoecious and R. sanguinea as dioecious 
(Kashyap, loc. cit., p. 96). As both these species were easily accessible 
locally, it was thought worthwhile to investigate their chromosomal 
constitution with a view to throwing some light on the monoecism or 
dioecism of the species in this genus. 

The material of both the species was collected in the respective 
seasons mentioned above and was fixed in Allen’s modification of Bouin’s 
fluid, Navaschin’s and Carnoy’s fixatives. It was dehydrated through 
the grades of alcohol and imbedded in paraffin after clearing it through 
a series of xylol grades and cedar-wood oil. Generally the material 
was transferred to cedar-wood oil from absolute alcohol in the evening 
and was leit over-night. This softened it considerably in addition to 
clearing. The sections were cut 8-12/x thick and were stained with 
Haidenhain’s iron-haematoxylin or Gentian violet, using saturated 
aqueous picric acid solution as the dcstaining agent. This procedure 
is different from the one given by Chamberlain (1932), but gives very 
good results. 

The chromosomes in young antheridia were easily studied by this 
method ; but the attempts to study them in meiosis or meiotic mitosis 
were not successful due to the presence of chlorophyll and plastic food 
material present in the sporocytes. The presence of these bodies made 
the changes in nuclear cycle in meiosis difficult to follow. Greater atten- 
tion, therefore, w^ paid to the study of the spermatogenous mitoses on 
which the following descripton is based. 

DESCRIPTION 

Figs. 1 and 2 show the chromosomes at different stages in the deve- 
loping antheridia in early spermatogenous mitosis. Many such cells, 
either at the diakinesis or lying on the spindle, as shown in Fig. l-i/, or 
at metaphase (Fig. 1-4 and c), were noticed in the segments of the anthe- 
ridia. Fig. 1 shows them in discolor and Fig. 2 in Jt, sanguinea. As 
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a matter of fact, all the cells of a segment of an antheridium generally 
show the same stage of mitosis such as metaphase at a time. It is quite 
obvious from these Figs, that the chromosomal complex of R* discolor 
.consists of H chromosomes (n-number) with two pairs of long slender, 
more or less ‘V’-shaped ehiomosomes. A third pair of chromosomes 
slightly bent in form is smaller in structure than the ‘ V’s mentioned above. 
Out of the reinaining two chromosomes one is slender and bent unevenly 
and the other is small and dot-shaped. The attachment in the case 
ol* '^V’s is atelomitic and in the case of otJiers teloniitic. The number 
of chromosomes, S, was also verifiable at early diakinesis. 



Fig. 1. Riccia discolor L. et. L. 

Chromosomes during the spermatogenous mitoses X 1500. a — diakinesis; 5 
and c — mataphase plats (lateral view) showing 8 chromosomes; d — ibid^ 
slightly oblique view. 

Fio. 2. Riccia sanguima Kash. 

Stages in the spermatogenous mitosis showing 8 chromosomes X 1600. 
a — nucleus in the prophase; b — ^.spindle in the lateral view; t and d — 
two meta phase plates showing 8 chromosomes. 

The chromosomal complex of R, sangainea, which had not been so 
far de scribed, is shown in Fig. 2. In Fig. 2-a the nucleus is in prophase 
and shov/s a precociously staining chromosome. Fig. 2-i shows the 
lateral view of the spindle and Figs. 2-f: and d show the polar view 
of the metaphase plates. It will be noticed, that here also there 
arc* 8 chromosomes, more or less similar to those of R. discolor des-' 
embed above» the only difference being their slender nature and smaller 
size. The pairs of ^V’-shaped chromosomes lie peripherally, as do the 
pf the chromosomes except the dpt-sbaped chromosome which Jiei. 
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centrally. In point of the chromosomal constitution, therefore, there 
is very little difference between the two species despite the fact that one 
is described as dioecious and the other monoecious. It is also evident 
that the basic number of chromosomes is 8 in the genus Rxccia as stated 
by Mahabale (1942, p. 144). 

This raises a very important question viz-y what is the mechanism 
of sex in the genus Riccia : Schrader (1928), Lorbeer (1927) and others 
are inclined to correlate this difference with the odd unpaired chromo- 
some and the dot-shaped element in the chromosomal constitution of 
the genus and there is some evidence to support this view. According to 
White (1946), Schrader (1928) and others the sex chromosomes are distin- 
guished from the autos omes by the following three characteristics ; — 

# 

(i) precocious appearance in prophase, 

(ii) precession on the metaphasc spindle, and 

(iii) heteromorphism. 

It has been shown by Lorbeer (1927) and Srinivasan (1940, p. 73, also 
in Fig. 64) that the small dot-shaped chromosome of R. discolor shows 
precession on the spindle at the anaphase. Its form also is not the same 
as that of the rest. It, therefore, possibly represents the sex chromoseme. 
But such a conclusion, regarding the chromosomal constitution of the 
whole genus Riccia based on a species or two will be hazardous, in view 
of the fact that McAllister (1928) did not find any such behaviour of 
the small chromosome in Riccia curtisii. Nor was precession noticed 
in R. sanguinea in the present investigation. It is likely, therefore, that 
the segregation of the sex chromosome may be taking place at the time 
of reduction division, tlie constitution of the gametophyte being largely 
determined by the nutritional conditions. In other words, the sex 
may be mainly metabolic in Riccia, and dioecism or monoecism may 
not necessarily mean the presence of sex chromosomes. It is on this 
point that some further evidence may be adduced here, notwithstanding 
the presence of the dot-shaped chromosome noticeable in the centre 
of the metaphase plate in both the species investigated. 



Flos. 3-6. Riccia sanguinea Kash. showing the monoecious nature of the thallus X 10, 

Fig. 3. Surface view of a thallus showing an theridiiim near the apex and ai) 
archegonium in the median groove. 

Fig. 4. Thallus showing two archegonia. 

6 , V. S. of the saxrtc thallus showing an anthcridiup)!. 
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Kashvap (1929), who first described R, sanguinea, found the plants 
to be dioecious. Pande (1924) who studied the life-history of this 
species also found that it is dioecious like R, michelii and R,/rostii, His 
figures and the account bear out the point clearly. When a laige num- 
b T of thalli of this species were cut and microscopically examined a few" 
thalli showing hermaphrodite characters were discovered. They had 
archegonia on the older parts of the thallus in the grooves and antheridia 
near the growing point. As a rule, however, it was difficult to obtain 
both the archegonia and the antheridia in one and the same section of 
the thallus, as the growing point near which the antheridia are found 
lies on an inclined plane, and the archegonia lie behind it in the depres- 
sion of the median groove. Figs. 3-7 are transverse sections of such 
thalli of R. sanguinea. In Fig. 3 an antheridium is visible near thegrow- 
ingpoint of the thallus, behind which at a distance lies an archegonium. 
In Figs. 6 and 7 also a young developing antheridium and art archegO'' 
nium are being seen on the same thallus. Figs. 4 and 5 are the 7th and 
the 11th sections of a series of sections of another thallus cut vertically. 
In section 7 of this series (Fig. 4) there are two archegonia and in section 
11 (Fig. 5) in the same series there is an antheridium, the sections 
having been cut 12 yw apart. 



Fios. 6 and 7. Riccia sanguinm Kash. X 200. 


Fio. 6. V. S. of a thallus showing young antheridium and an archegonium. 

Fio. 7. V. S. of a thallus showing an antheridium and young developing arche- 
gonia. 


It is obvious from these that R, sanguinea though generally considered 
to be dioecious having two kinds of thalli, large green beaiing arche- 
gonia and small red bearing antheridia, the former may give rise the 
antheridia occasionally. In spite of a careful search, the reverse condi- 
tion, viz-y the thaUus prcdominently male foiming many antheridia 
was not found to produce archegonia afterwards. This suggests that 
there is a predisposition towards a particular sex in Riccia, as in the 
prothalli of Equisetum debile (vide, Mahabale, 1946, pp. 45-46). It is 
well known from the work of Perkin (1908), Czaja (1921) and others 
on the fern prothalli, that monoecism or dioccism is largely a condition 
attendant on the nutrition, although the spores have such a tendency. 
The monoecism or dioccism, therefore, is also dependent on the causes 
other than chromosomes and, therefore, it cannot be regarded as a stable 
character that could be relied on for the purposes of taxonomy. It 
rather suggests that sex is more a conditiop than a character, But 
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Whether this means that the dot-shaped chromosome i§ really .a. chrcmo 
some to be identified with the sex chromosome, must be left an open 
question till the chromosomal complex at mciosis during the sporcgcncsis 
has been fully worked out. Attempts in this direction are being made 
by the authors. It will be better till then to icscrve our judgment on llie 
mechanism of sex in the genus Riccia as a whole. One thing which 
Seems certain at this stage of investigation is that the monoecious or 
dioecious nature of the thallus does not in itself affoid a very reliable 
character for the purposes of taxonemy of the genus. R. sanguined is 
not necessarily dioecious and may show^ all intergrad at ions of sexuality 
which is rather a condition than a character. This has also been fouhd 
to be true wdth regard to some of the European species such as R. natans 
and R» frostii which were formerly considered to be strictly dioecious 
by Leitgeb (1879), Schiffner (1893) and Campbell (1918) and have 
been found to be monoecious by later w^orkers like Garber n904) and 
Lewis (1906). 


SUMMARY 

The chromosomal complex oi Riccia discolor L. et L. hunalaycmis 
St.) and Riccia sanguined Kash. consists of 8 slender chromosomes 
(n-number) 7 of which are more or less V-shaped or bent and one is 
small and dot-shaped lying in the midst of the remaining seven . Whether 
this dot -shaped chromosome is to be identified with the sex chromosome 
can only be decided after the meiotic cycle of the chromosomes has been 
fully worked out. There is not much difference in the genomic constitu- 
tion of the two species although R, discolor has been described as monoe- 
cious and R, sanguined to be dioecious. A critical examination of a large 
number of thalli of/?, sanguinea revealed that some of the thalli bearing 
aixhegonia, also formed a few antheridia, which possibly suggest that 
sex is more a condition than a character in the genus. At any rate 
the monoecious or dioecious nature of the thallus, not being a stable 
character, is not suitable for the purposes of taxonomy of the genus. 
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CONTRIBUTIONS TO THE EMBRYOLOGV 
OF THE ANONACEAE 

I. Artabotrys odoratissimus, R. Br.' 

By J. J. Asana and R. D. Adatia, 

M. M. Arts College and jV*. M. Institute of Science, Andheri 

I. INTRODUCTION 

T he family Anonaccac is claimed to be the nearest ally of Magno- 
liaceac, generally considered to be a primitive family in the Angio- 
sperms ; and yet only a few investigations have been made on it. 
The importance of the Anonaceae, apart from its relationship with the 
Magnoliaceae, lies in its being one of the foremost families posses* ing 
monocotyledonous characters, as stated by Fries (1911), Weisse (1925), 
Wettstein (1935) and others. 

The chief features in the embryology and cytolog) of the Anonaceae 
have been ably summarised by Schiirhoff (1926) and Schnarf (1931). 
Juliano (1935) has given an account of the development of the flower, 
megasporange and gametophyte in Anona muricata and A, squamosa, 
Microsporogenesis and cytokinesis in Asimina triloba have been described 
by Locke (1936). Kumar and Randivc (1941) have studied the 
cytology of the genus Anona. 

A critical study of the literature suggested the desirability of inves- 
tigating the family again and attempts in this direction were made by 
one of us (R. D. A,)* since 1937. The present paper gives an account 
of the investigations made on Artahoirys odoratisshnus, R. Br. as no observa- 
tions on this genus have been previously recorded. 

II. MATERIAL AND METHODS 

Artabotrys odoratissimus^ probably a native of South India^ is largely 
cultivated in other parts for its fragrant flowers* 

Several fixing fluids were used. The best results were obtained 
with Karpenchanko’s modification of Navashin’s fluid with a prefixa- 
tion in Carnoy’s acetic — alcohol — chloroform solution for 10-20 seconds 
(La Cour, 19M). A suction pump was used to ensure rapid penetration 
but it w^as found rather harmful with materials prefixed with Carnoy's 


t A part of the thesis submitted for the Ph. D. Degree in Botany to the University 
of Bombay, 1944. 

* “Floral organogeny and the structure and developtnent of the micro-and me* 
gaspores and their gametophytes in Anona squamosa ond A, reticulata L.*\ n ihe^s 
outfitted for the MiSc. degree to the University of Bombay, 1937. 
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solution. After fixation, the material was washed, dehydrated, cleared 
and imbedded in the usual manner. In some preparations thin cedar 
wood oil was used as a clearing agent, as recommended by Digby 
(1919), Rau (1929) and others. 

Depending on the stage of development sections were cut 8-20 fx 
thick. The most satisfactory staining was obtained with the Haiden- 
hain’s iron — alum haematoxylin. Liquor ferri was used successfully 
as a mordant, thus avoiding the use of ammonium sulphate of iron w hich 
does not usually keep long without forming precipitates. Liquor ferri 
was prepared in the laboratory by the method given by Rau (1935). 
Vamanouchi’s schedule (Chamberlain, 1932) was followed for the 
staining process, but staining for 20-30 minutes was found to be quite 
sufficient. The same Liquor ferri fluid, diluted to Po distulcd 
water, was used for destaining. 

III. DESCRIPTION 

A. MrCROSPORANGIUM 

(a) Archesporium . — An anther is merely a mass of homogenous 
cells in its early stages, more or less circular in outline, but soon becomes 
faintly two-lobed. A group of deep staining archesporial cells makes 
its appearance in each one of these lobes (fig. 1). 

The central cells of each archesporial group get sterilized and form 
four patches of archesporium out of the original two (fig. 2). Simulta- 
neously little constrictions appear in each of the two anther-lobes and 
the anther becomes four-lobed. 

(b) Primary Parietal and Sporogeneous Cells . — The cells in each of 
the four groups divide further. The cells of the outermost layer of 
each archesporial mass elongate radially (fig. 3) and divide peri- 
cHnally, forming primary parietal or wall cells and the primary 
sporogenous cells. The remaining archesporial cells may divide once 
or twice, but do not form the sporogenous cells and hence may be 
called the ‘sterile archesporial cells’ (A in fig. 3). 

(c) Parietal Cells . — The primary parietal and the primary spo- 
rogenous cells now divide periclinally and anticlinally. In the 
figure 4, four such parietal layers are formed, out of which the inner- 
most has begun to differentiate as the outer tapetum. 

In the Figure 6 the anther wall consists of 5-6 layers, out of which 
the subepidermal layer forms the endothecium, with elongated cells. 
In between the endothecium and the outer tapetal layer, 2-3 parietal 
layers constitute the ‘middle layers’ (fig. 5). The parietal cells may 
dividefurther, finally forming 5-6 parietal layers, a characteristic of this 
plant (fig. 6). 

(d) Sporogenous Cells . — ^The primary sporogenous celb divide, 
forming 2-4 layers. These cells arc much larger than the tapetal cells, 
and form the pollen mother cells. 
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(e) Endothecium. — As the pollen mother cells undergo two meiotic 
mitoses and the pollen grains get matured, some important chan- 
ges take place in the adjoining tissues. The endothecial cells continue 
to elongate (figs. 6, 7), and bands of thickening appear on three 
sides, the inner and radial sides. The thickenings become very conspi- 
cuous when the pollen grains are binucleate and the anthers are about 
to dehi ce. The endothecial cells, however, do not develop any trans- 
verse striations or fibrous thickenings. The epidermis of the anther 
becomes flattened and finally disorganised, leaving an irregular residue 
on the endothecial cells (fig. 7). A few endothecial cells, in the middle 
of each of the anther-lobes, do not get thickened. These thin cells break 
down and open the loculus of the anther. 

(f) Middle Layers , — The cells of the middle layers remain un- 
differentiated till they get di organised due to the enla’gemrnt of the 
tapetuni and the endothecial cells. The disorganisation starts with the 
innernio t middle layer i.e. the layer adjacent to the outer tapetum. 
This may take place early when the reduction division has just started 
in the pollen mother cells. In a fully matured anther all these middle 
layers are completely disorganised. 

(g) S'erile Archspnial ^clls. — The outermost layer of the sterile 
archespof'i-! cells forms the inner tapctal layer. The ^est of the sterile 
archespoM*aI cells, lying in 2-4 layers, do not get differentiated, and 
disorganise almost simultaneously with the middle layers noted above. 

(h) Tapeium, — The tapetum on the outer side is developed from 
the innermost parietal layer, while on the inner side it develops from 
the outermost layer of the sterile archesporial cells. The tapetum is 
not, therefore, sporogenous in origin. 

The tapetum is differentiated from the adjoining middle cells or 
the sterile archesporial cells by their large size and dense contents 
(figs. 4-6). In younger stages, the tapetal cells are uninucleate with 
one or more vacuoles (fig, 8). The position of these vacuoles is not 
definite, sometimes near the walls next to the pollen mother cells or 
sometimes near the opposite walls. 

By the time the nuclei of the pollen motlicr cells are in the early 
propha^^^ of th^ mrionc mito i , the tapetal cells b< come I inucleate 
by ordinary mitotic divhions (figs. 9, 10, 11). No amitotic divisions 
were noticed. 

As the tapetal cells become binucleate, the cytoplasm increases 
and the vacuoles, invariably observed in the uninucleate tapetal cells 
and also present in the early binucleate condition, disappear (fig. 11). 

The two nuclei of the tapetal cells, when newly formed, show one 
or two large nucleoli and a few small dark bodies. But ^oon after this 
stage the numl>er of dark bodies increases, 1-4 of which are larger 
than the rest (fig. 11). More than two nuclei were not noticed in the 
tapetal cells, as the two nuclei do not tmdergo any further divisions* 
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The tapetal cells begin to disorganise after the two meiotic mitoses 
are CQtppleted and young microspores have separated from the -old 
mother cell wall. The tapetal cells become prominently vacuolate, the 
cell w^lls become indistinct and the cytoplasm from different cells gets 
mixed together (fig. 7). No pcriplasmodium has been observed in this 
plant. However, in a few cases (fig. 12), the tapetal cells were found to 
project a little between the pollen grains, possibly indicating a tendency 
towards the formation of a pcriplasmodium. 

Later on the tapetal mass decreases and by the time the pollen 
grains are fully matured and anthers start dehiscing, it completely dis- 
appears. 

B. Miorosporooenesis, Pollen Grain and the Male GametopHvte 

The details of microsporogenesis will be dealt with elsewhere, the 
n-number of chromosomes observed being 8 as previously recorded 
(see Asana and Adatia, 1945). 

(a) Yo ng Pollen Grain . — When the microspores are liberated 
from the tetrads, they arc more or less angular in outline, but very soon 
they assume a spherical form. A conspicuous nucleus lies in the centre 
of the grain and may contain one or more nucleoli. The develop- 
ment of the cxine and the intine follows the normal course. 

‘ Usually all the pollen grains are completely separated from one 
another at a very young stage. Only in one case, two large mature 
pollen grains were seen adhering together. 

(b) Ripe. Pollen Grain and Male Gametophyte . — As the pollen grain 
is maturing, the vacuoles in the cytoplasm become larger (fig. 13) till 
the cytoplasm is found mainly round the nucleus and at the periphery 
of the cell. The nucleus migrates to one corner and undergoes divi- 
sion (fig. 14). The two daughter nuclei formed are unequal in size. 
The larger nucleus, the vegetative nucleus, and the smaller nucleus, 
the generative nucleus, arc both spheiical in form and are found 
to retain this shape in the later stages also. No crescentic form was 
noticed. Each of these nuclei contains 1-4 nucleoli. 

Soon the generative nucleus gets itself surrounded by a mass of cyto- 
plasm and a generative cell is organised at the corner of the pollen grain 
(fig. 15 ). The generative cell gets separated from the rest of the cyto- 
plasm in the pollen grain by a distinct curved space around it. Even 
after careful observations no definite cell wall was seen. Locke (1936), 
however, describes that in Asimina trilob a the generative nucleus .surround- 
ed with a small amount of cytoplasm is set off from the tube cell by 
a membrane. Such a membrane was not observed in the present 
study. 

Phis concave space soon vanishes (fig. 16). The cytoplasm of the 
: generative cell, however, is recognizable from that of the vegetative 
cell for seme time (fig. 16). But socn it mixes with the latter and then 
c the generative i^ucieus alone^but wt the generative cell, is distinguish;" 
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The generative nucleus leaves its peripheral position and penetrates 
the vegetative plasm. It lies free in the cytoplasm of the pollen grain. 
Here it increases in size and attains almost the same size as that of the 
vegetative nucleus (figs. 17, 19). The staining capacity of both of these 
nuclei was found to be the same in all the preparations stained with 
hematoxylin. 

As these changes arc taking place tlu! cytoplasm of the pfdlen graiti 
increases in quantity and finally becomes alveolar in a})pearanre and 
food materials get deposited in it. 

The generative nucleus was tujI observed to divide to form two 
male nuclei, the pollen being shed at the two-micleale stage. In two 
cases, liowevcr, three small nuclei were seen inside the mature pollen 
grain (fig. 18). But it was not possible to trace the actual Origin of 
the third nucleus. All the three nuclei were of the same size and had 
the same staining capacity. They were much smaller than the ordinarv 
vegetative or the generative nucleus. 

The mature pollen grains are about 45 in diameter. However, 
pollen grains of different sizes are occasionally produced by the same 
flower. In such flowers .some of the pollen grains are of the normal 
size,w^hile the others are as large as 90//. in diameter (fig. 19). These 
large or ‘giant’ pollen grains have very large vacuoles. Wherever these 
giant pollen grains occurred, they were found in the mass filling up the 
entire loculi of the anthers. No smaller pollen grains ^vere generally 
observed to occupy the same loculus of the anther. 

In the ripe pollen grain the cxine is miK h thicker than the inline, 
the former being distinctly granular. The pollen grain does not de- 
velop, however, any spim's or ridges on their outer surface, and it can 
be described to he of ‘‘psilale” nature, according to the terminology of 
Wodehouse (1935). 

The pollen grains, when observed by the aniline oil gentian violet 
method, were found elongated with tapering ends (fig. 20), looking 
boat-shaped and not rounded. Another important feature, w4iich was 
noticed by this method, was the presence of a single narrow longitudinal 
furrow, extending almost from one end to the other, making the pollen 
grains monocolpatc. 

(c) Pollen grains geminating "" in situ ' — Some pollen grains were^ 
found to give out small protuberances (fig. 21) when they w^re stilL 
inside the undehisced anther. These pollen tubes, however, were very ' 
small and their contents could not be identified due to the dark; 
contents. 

, (d) Degeneration of the pollen grains '. — Frequent cases of degeneration 

were observed in this plant (fig. 22). In a few cases the entire loculus 
and sometimes all the four pollen sacs of the anther showed degenerated 
pollen grains. 

Examination of pollen grains w'ith lactic acid also revealed tin? 
presence of numerous defective pollen grains. 
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Figs, i — 22. Artabotrys odoraiissimus, R. Br. 

Figs. X— 2— T. S. of young anthers showing groups of archespori?! cel’s, x 155. 
Fig. 3— 'Part of L.S. of antlier, showing the radial elcngaiicn of the cells of in ihc outer* 

most layer of the arehesporial mass. A — sterile arshcspoi ial cells, x 250. 1 igs. 4-6 

Same, older stages. X250. Fig. 7 — Same, older stage, disorganised tapeti^m. X 155, 
Fig. a— Uninucleate tapetal cell. x6oo (approx.). Figs. 9--10— Mitotic divisions in 
the tapetal nuclei X600 (approx.). Fig. 11— Binucicatc tapetal cell x6oo (approx.). 
Fig. 12 Part of L. S. of anther showing irregular projections of the disorganis ed tapetal 
mass in between the pollen grains, x 155. Fig. 1 3— Uninucleate pollen grain, x 250 
(approx.). Fig. 14—* Pollen grain with dividing nucleus. X250 (approx.). Figs. 
15-16— Pollen grain, showing the generative cell. X250 (approx.). Fig. 17— Mature 
pollen grain. X250 (approx.). Fig. 18 — Pollen grain with three nuclei. X250 
(approx.). Fig. 19— Giant pollen grain. X250 (approx.). Fig. 20— Pollen grain 
showing furrow by aniline oil gentian violet method. X250 (approx.). Fig. 21 — 
Gcnninating pollen grain in situ. X250 (approx.). Fig. 22— Degenerated pollen 
grain. X 250 (approx.) , 

C. Meoasporangium 

^ (a) Archesporium and the megasporocyte. — The nucellus, consisting 
of similar cclLs^ is straight but becomes curved afterwards. The inner 
integument primordium appears and a single cell, in the fourth layer 
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of the nucellus, becomes larger and stains deeply (fig. 23). Rarely 
a large cell was noticed in the first or second hypodcrmal layers (figs. 2b, 
26). These cases suggest that the primary archesporial cell may have 
originated in the first hypodcrmal layer, but it was indistingui hable. 
In such abnormal cases (figs. 25, 26) the parietal cell formation is only 
delayed or the parietal cell fails to complete its division rapidly. J he 
large cell in the fourth nuccllar layer never divides periclinally and is 
the megaspore mother cell, and not the primary archespoi ial cell. 

(b) Nucellus , — Due to the divisions in the parietal cells the megas« 
pore mother cell lies deeply in the nucellus. The epidermis docs not 
contribute to the formation of any parietal layer. When the nucleus 
of th'i m rgaspo re mother cell enters the prophase of the meiotic milo is, 
the* latter usually lies in the fourth or the fifth layer of the nucellus 
(fig. 27); when the spindle appears in this cell, it lies in the seventh or 
the eighth layer (fig. 29). 

The maximum number of parietal layers is 8 — 9 and this is attained 
when the embryo sac organisation has just started in the chalazal mega- 
spore (fig. 34). All these parietal layers, however, do not persist in the 
later stages. The nucellus shows about 4—6 layers of cells at the side of 
the embryo sac, and about 20 — 21 layers of cells below the embryo sac. 

A bluish black mass was observed in the nucellus at the chalazal 
tubular end of the embryo sac first at the bi-nucleate stage ; it became 
very conspicuous at the eight-nucleate stage (figs. 40, 41) and persisted 
even after fertilization. The cells in the bluish black mass, as well as 
in the adjoining colourless mass of the nucellus, were arranged in 
regular radiating rows (fig. 42),. 

The ripe ovule is anatropous. When the nucleus of the megas- 
porocyte shows the meiotic spindle, the ovule curves more than 90® 
(fig. 28) and becomes quite anatropous when the embi yo sac is binu« 
clcate (fig. 37). 

(c) Integuments . — The ovule is two-integumented. The integu- 
ments arise exogenously, only the epidermis taking part in their for^ 
mation (figs. 25, 26). The inner integument oiiginates with the 
archesporium (fig. 25). It reaches the level of the nucellus and ovrr- 
arching forms the micropyle. It always remains only two cells thick 
upto the level of the nucellus apex; but in the micropylar region, adding 
more layers, it becomes 10 — 11 layers thick in the mature ovule (fig. 40) 

< 

The outer integument follows the inner integument, arising as a 
small protuberance when the mcgasporocyte is in the fourth or the fifth 
nucellar layer (fig. 24). The two integuments then continue to grow 
as two rims all around the nucellus. The outer integument never 
attains the same height as the inner integument, reaching only the lower 
portion of the micropyle. It becomes 7-9 cells thick in the mature 
condition (fig. 40). Unlike the inner integument it becomes slightly 
thin as it goes towards the micropyle. Both the integuments and the 
nucellus are free from one another fight upto the base. 

The cells of the outermost layer of the outer integument elongate 
anticlinally early (figs. 27, 29) and remain as such in the mature ovule.. 
After fertilization, these cells as well as the cells of the inner integument 
are filled with a dark stained material. 
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(d) Sue of the ovule . — The mature ovule measures about 480 fX in 
length and 270 in breadth. 



Figs. 23 — 34. Artahvtrys odoratissimus, R. Br. 

Figs. 23-24 — L. S. young ovules showing megaspore mother cell in the fourth 
nucellar layer. X 250. Fig. 25 — L. S. young ovule showing the primary archesporial 
cell in the first hypodcrmal layer. X 250. Fig. 26 — Same, megaspore mother cell in 
the third nucellar layer. X250. Fig. 27 — L. S. ovule, the megasporocyte nucleus, 
early mciotic prophasc* X250. Fig. 28-~L. S. ovule, showing the first spindle in the 
megasporocyte nucleus. X 41 . Fig. 29 — Part of the same, magnified, x 250,* Fij^ 30 
— ^Dyad stage, L. S. X250. Fig. 31 — ^Tetrad of megaspores. X250. Fig. 32-HPart 
of L. S. ovule showing a mass of degenerated m^aspores at the micropylar end of the 
large functioning chalazal megas^re. X250. Fig. 33— Part of L. S. ovule, the third 
and fourth megaspores enlar^ng simultaneously, x 230. Fig. 34 — Functioning 
Chalaaal megaspore organising embryo-sac. K 250. 





CONTRIBUTIONS TO THE EMBRYOLOGY OF THE ANONACEAE 15 

D. Meoasforogenesis, Embryo Sac Cell and Female 
Gametophyte 

(a) Megasporogenesis . — ^Thc megasporc mother cell begins to cn* 
large and its nucleus shifts to the micropylar end. It undergoes two 
meiotic divisions in the normal manner. The first division is initiated 
when the megaspore mother cell is in the fourth or the fifth nuccllar 
layer (fig. 27). In the early prophase nucleolar budding as well as 
3 — 4 small extra nucleoli are sometimes observed. After the comple- 
tion of the first meiotic division, the two dyads are separated by a distinct 
wall (fig. 30), often the micropylar dyad being smaller than the chalazal 
one. After the second divison in both of the dyads a regular row of 
four^ megaspores is formed (fig. 31). 

(b) Development of the embryo sac . — Immediately after the formation 
of the tetrad, usually the chalazal spore begins to enlarge (fig. 31). Tl.e 
selection o^ the megaspore is of the fixed type. Tfie degeneration of the 
upper sterile sister cell takes place quickly, beginning with the micropylar 
mcgaspore. The degenciated megaspoies appear as descents or as 
irregular masses over ihe functional megaspore. As the chalazal 
megaspore enlarges, they form a deeply stained mass at the micropylar 
end (fig. 32). 

Sometimes both the third and the fourth megasporcs from the 
micropylar end enlarge simultaneously, though the fourth still pre- 
dominates (fig. 33). The nucleus of the third also sometimes enters 
the prophasc of the meiosis, but no further stages were observed. 

The functioning megaspore or the primary embryo sac cell or- 
ganises the embryo sac. The cytoplasm becomes vacuolated. Two 
vacuoles appear at the two ends (fig. 34). The functioning megaspore 
has now changed to a uninucleated embryo sac. As it enlarges it en- 
croaches upon the mass of the degenerated sister spores and the ad- 
joining nucellar cells which get crushed and stain deeply with hsema- 
toxylin. 

The central nucleus of the embryo sac enters the first mitotic divi- 
sion and forms two nuclei, the primary micropylar and the primary 
chalazal (fig. 35). The two nuclei move apart, one to the micropylar 
and the other to the chalazal end (fig. 36) . The degenerated meg^porcs 
completely vanish and merge into the surrounding tissue. W ith the 
further increase in size of the embr^ o sac the two polar vacuoles get 
replaced by a large central one (fig. 36). 

The two nuclei, at the ends of the embryo sac cell, divide, the 
spindles being parallel or at diff rent planes. The tetra-nucleate stag<; 
(fig. 38) was frequently met with in the slides. Possibly it extends over 
a large period. A median constriction, sometimes seen at this stage in 
the embryo sac (fig. 38), is usually lost during further development. 

By further division of the four nuclei an octo-nucleate megaga* 
metopbyte, typical of angiosperms, is formed. As very few scctios^^ 
this stage, it appears that it is gon6 through rapidly. . 
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(c) Organisation of the mature embryo sac , — The mature embryo sac 
is usually broad near the micropylar end, about 60 60^ in diameter. 
It tapers at both ends, the length being 160-160 fi. 

The two quartets of nuclei organise themselves into an egg apparatus 
at the micropylar end, antipodals at the chalazal end, and two polar 
nuclei in the middle (fig. 41). The cytoplasm remains dense only in 
the neighbourhood of the egg apparatus, polar nuclei and the antipo- 
dals. In later stages starch was seen in the embiyo sac. 

Egg apparatus , — The egg apparatus, when fully organised, measures 
about 35 fi in length. The synergids (figs. 43 and 44) are usually pyri- 
form, sometimes irregular. No well developed beaks at their apices 
facing the micropyle were seen. The synergids are not hooked and 
show no “filifo m apparatus’* of Schacht with minute striations. They 
have large basal vacuoles. The nucleus lies in the midst of dense 
cytoplasm which fills up the micropylar half. 

The egg cell is pyriform or irregular (fig. 44). In the young stages 
it is placed between the two synergids (fig. 41) and is masked by them, 
but later it becomes larger than the synergids, its broad base extending 
beyond them into the gametophyte. It has a prominent vacuole in the 
mieropylar end, the nucleus occupying the opy O'ite end. The egg nucleus, 
with one or two nucleoli, is distinctly laiger than the syneigid nucleus. 

The synergids are short-lived, degenerating in many cases even before 
the pollen grains were received by the stigma. 

Antipodals , — Three small antipodals, full of cytoplasm and separated 
from one another by distinct cell walls, are a usual feature of this plant 
(fig.41). Their position in relation to one another is variable (figs, 41, 45). 

No increase in the size and number of these cells and their nuclei 
was noticed after their organisation. The cells usually degenerate 
before fertilization. 

Secondary nucleus , — The polar nucleus at the micropylar end of the 
embryo sac and the egg nucleus were seen close to each other in some 
sections ; presumably they are sister nuclei. Both the polar nuclei 
increase in size as they move to meet each other in the middle of the 
embryo sac (fig. 41). When they touch each other they appear largest 
of all the nuclei in the embryo sac. The two nuclei remain closely 
pressed against each other for a long time, fusing rather late, before 
fertiiizxfion. Fig. 46 shows a secondary nucleus with two nucleoli, 
indicating only a partial fusion at this stage. 

The secondary nucleus, or the two polar nuclei, closely adpressed to- 
gether, were not observed to remain at any fixed place in the embryo sac. 

(d) Degenerations , — Several cases of degeneration at the four- 
nucleate or the later stages of the embryo sac were noticed (fig. 39). 
It is interesting to note in this connection that in this plant two ovules 
always occur in the loculus of a carpel before fertilization. After fertili- 
zation two young seeds may be observed, but later only one comes to 
maturity, 
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Fins. 35 — 4G. Artaholrys odorntissimus^ R. Rr. 

Figs. 35“3G — UiriiK’loate cmhivo sac. X250. Fig. 37—].. S. ovule with a binu- 
clcatc embryo sac. x (approx.). Figs. 38-39— -Four-iiuclea to (Dibryo sac. X250. 
Fig. 40 — Mature embryo sac. (I.. S.). A • ■l)luish black mass xMo (ap|)rox.). Fig. 41 
— Octo-nucleate eml>ryo sac. A — bluish black mass. X250. Fig. 42 L. S. of the 
chalazal end of ovule showing a bluish black mass and the regular radiating rows of 
cells around it. X120 (approx.). Fig. 43 Synergids. X250. Fig. 44— Fgg appa- 

ratus. X250. Jug. 45 — Antipodals. X500. Fig. 46 — Secondary nucleus showing 
two nucleoli. X230. 

IV. DISCUSSION 

(a) Archesporium in the microsporangium. — Unlike the other flower- 
ing plants, the archesporium in Artabotrys odoratlssimus appears as two 
groups of cells and four groups arc formed by sterilization. 

Archesporial cells in groups have been reported in Lcmna minor 
(Caldwell, 1899), JVaias, ^annichellia, Elodea canadensis, Ruppia maritima, 
Monochoria vaginalis^ Hydrilla verticillaio^ , Limnophyton obtusifolium (Johri, 
1935a), Sagittaria sagittifolia (Johri, 1935b), S. guayanensis (Johri, 1935d), 
Alisma planiago-aquatica (Johri, 1936a), Aponogeton monostachyon and A, 
crispus (Sane, 1939). A similar origin in Artabotrys odoratissinius lends 
a support to the affinity of this family with Monocotyledons, as most 
of the plants reported in this connection are Monocotyledons. 

An essentially parallel condition as found in the present plant is 
reported by Singh (1936) in Ranunculus sceleratusj belonging to the allied 
family RanunculacccT. 


As cited by Johri (1935a), 
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(b) Tapetum, — The tape turn is not sporogenous in origin in the 
present plant. It is reported to be sporogenous in Ranunculacese 
fCoulter, 1898), Magnoliaceae ( Maneval, 1914 ) and Polycarpicae 
(Schnarf, 1931); but in recent years several authors have shown a 
parietal origin of the tapetum even in those cases where the sporogenous 
origin was previously reported (Singh, 1936,Johri, 1935a, 1935b, 1935d, 
1936a, 1936b and Sane, 1939). The authors, therefore, feel that these 
observations require reconfirmation. 

The tapetal cells of Artabotrys are binucleatc. Cooper (1933) 
groups the plants in the three classes according to the nature of the 
tapetal cells. Artabotrys fits into the second class, where nuclear divisions 
in the tapetum take place only once resulting in the mature binucleate 
tapetal cells. c 

Artabotrys odoratissimus shows only a tendency towards the formation 
of periplasmodium, which has been observed in Anona squamosa (Juliano, 
1935), A, reticulata^ A. muricata^ A, cherirnoliay Polyalthia^ Unona and 
cananga.^ 

Some systematic importance has been attached to this feature 
(Tischler, 1915, Schurhoff, 1926, Clausen, 1927, Schnarf, 1931). But 
it should be remembered that it occurs in widely separated families 
e.g., Helobiales and Corhpositse and members of the same family may 
differ from one another in this fixture. 

(c) Generative nucleus. — The generative nucleus in the pollen grains 
of this plant is almost equal in size and has the same staining capacity 
as the vegetative nucleus. This is rather remarkable as the generative 
nucleus, in many angios perms, is much smaller in size and has a difierent 
staining capacity than that of the vegetative nucleus. 

(d) Shedding of the pollen. — In Artabotrys the pollen grains are shed 
at the binucleate stage. Whether any systematic importance can be 
attached to this feature is doubtful (cf. Coulter and Chamberlain, 1909, 
Schurhoff, 1926, Wulff and Maheshwari, 1938). 

Again, in Artabotrys, two pollen grains with three nuclei were 
observed. But the fact that all these three nuclei were small, of the 
same size and of the same staining capacity indicates that these do not 
represent the vegetative and the two male nuclei. 

(e) Size of the pollen grains. — In Artabotrys different sizes of pollen 
grains are occasionally met with in the same flower bud. Such a 
dimorphism in the pollen grains is reported in Gossypium^ Z^a Mays, 
many Boraginacese (Singh, 1931), Antigonon (Rao, 1936), Amaran- 
taceae (Kajale, 1940), Portulaca (Kajale, 1942) and several other plants 
(Wodehouse, 1935). 

Several workers (Singh, 1931, Wodehouse, 1935) believe that 
pollen dimorphism is indicative of hybrid origin. 

4 FfOfn the unpublished work of the authors. 
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(f) Germination of the pollen grains jeVw.” — Some pollen grains 

are reported to germinate when they were still inside the undehisced 
anther of this plant. Similar instances of pollen grains germinating in 
the anther sac are reported in Viscum album (SchiirhofT, 1922), Rumex 
crispus (Dudgeon, 1918), Pliaseolus vulgaris (Weinstein, 1926), Helio-- 
tropiurH supinum, Gastrocotyle hispida (Singh, 1931), Moringa oleifera (Puri, 
1941) and many cleistogamous flowers. 

(g) Archesporium and parietal layers in the megasporangium, — Different 
views have been expressed by different workers about the archesporium 
in the family Anonaceae. 

Oes® (1914) and Juliano (1935) have found that the archesporium 
is dfi^ply seated and the latter believes that it never divides to form any 
parietal cell. Schnarf (1931), however, has shown that it arises in the 
first hypodermal layer and then separates a primary parietal cell in this 
family. The observations recorded here support Schnarf ’s conclusion. 

(h) Bluish black mass at the chalaza, — The chalazal tissue of the 
nucellus is found to be nutritive in function in a number of plants. 
Such cells with rich cytoplasmic contents have been observed in species 

Scoparia (Schertz,® 1919), Costus (Bancrji, 1940). Limnanthemum (Srini- 
vasan, 1941) and some Apocynaceir (A. Ran, 1940). Artabotrys also 
shows similar cells and it is highly probable that the embryo sac derives 
nutrition from them. 

(i) Development of the embryo sac. — Maheshwari (1937, 1941) has 
given a very comprehensive review of the different types of development 
of embryo sac in angiosperms. He lias described the monosporic octo- 
nucleate type of the embryo sac as the ^‘normal” and the most primitive 
type, from which all other types have been derived. Artabotrys shows a 
“normal” type of development of the embryo sac and this type is also 
observed in Magnolia and Liriodendron belonging to the allied family 
Magnoliacea" (Maneval, 1914). 

(j) Antipodals. — Antipodals arc small and ephemeral in Artabotrys. 
Schnarf (1931) considers this to be characteristic of the family Ano- 
naceae. It will be interesting to compare the conditions of the an- 
tipodals in the allied families. According to Schnarf (1931) Magno- 
liacea! shows such ephemeral antipodals ; but RanunculacctT, Meni- 
spermaceae and Berberidaceac show great activity of the antipodal 
cells (Coulter and Chamberlain, 1909, Joshi, 1939, Johri, 1935c). 

(k) Starch grains in the embryo sac. — The presence of starch in the 
embryo sac has been reported in many plants (Dahlgren, 1927, 1939). 
Maheshwari (1931) is inclined to believe that the occurrence of starch 
is due to delayed fertilization. 

(l) Degenerations. — Cases of degenerations were frequently observed 
in the pollen grains and ovules of Artabotrys. They were not mere cases 
of artefacts, as the nuclei in the tissues besides them were perfectly 


• As cited by Schnarf (1931). 

® As cited by Srinivasan (1940)* 
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normal and appeared in strong contrast with the degenerated structures. 
Numerous cases of such degenerations have been reported in different 
plants and are considered to be indicative of the hybrid nature of the 
plant. 


V. SUMMARY 

The family Anonaceae, being closely allied to the Magnoliaceae, 
and possessing many monocotyledonous characters, required a tho- 
rough reinvestigation. The present paper embodies the observations 
on the structure and development of micro- and megaspores and their 
gametophytes in Artabotrys odoratissimus , 

Four groups of archesporial cells in an anther are produced by 
sterilization of the two original groups. The outer ceils of each group 
of the archesporial cells form the parietal and the sporogenous cells. 
5-6 parietal layers are observed in the plant. The tape turn is not sporo- 
genous in origin. Its cells become bi-nucleate by mitosis. Only a faint 
tendency towards the formation of periplasmodium has been noticed. 
The generative nucleus finally possesses the same size and staining 
capacity as that of the vegetative nucleus. The pollen grains are shed 
at the bi-nucleate stage. The entire loculus of the anther is occasionally 
seen to be filled with giant pollen grains. The pollen grains are psilate ; 
they appear boat-shaped and monocolpatc when examined by aniline 
oil gentian violet method. 

The formation of the parietal cells from the archesporial initial takes 
place early in the ovule. The maximum number of parietal layers in 
the ovule is 8-9. A bluish black mass is observed at the chalazal end. 
Probably the embryo sac derives nutrition from them. The ovule is 
two-integumented. The micropyle is formed by the inner integument 
only. After fertilization, the dark stained contents are observed in the 
outermost layer of the outer integument and the innermost layer of the 
inner integument. The development of the embryo sac is of the normal 
type. The cells of the egg apparatus are variable in form. The syner- 
gids are short-lived. The antipodals do not increase in size and number. 
They disorganise early. The polar nuclei fuse late and have no fixed 
position in the embryo sac. The degeneration of the pollen grains as 
well as ovules have been frequently observed, possibly indicating the 
hybrid nature of the plant. 

In conclusion, the authors feel highly obliged to Professor B. Sahni, 
F.R.S., Dr. P, Maheshwari, Dr. T. S, Mahabale and Dr. A. C. Joshi 
for valuable suggestions, criticism and help in literature. 
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THE ALGAL FLORA OF THE HOT SPRINGS 
OF VAJRESHWARl, NEAR BOMBAY 


By Ella A. Gonzalves, 

Karnatak College^ Dharwar 

T he biological flora of hot springs is almost entirely algal an^ is 
composed principally of members of the Myxophyceae. These 
simple forms, though among the lowest in the plant kingdom, are 
nevertheless of great interest, as they are able to thrive in highly heated 
and mineralized waters under conditions inhibitory to other forms of 
life. According to some workers (Weed, 1889), such algae are very 
similar to the first forms of life to appear on the earth. In early geolo- 
gical times, when the crust of the earth was covered with waters of high 
temperature, it is conceivable that only such organisms could have 
flourished. However it is impossible to decide definitely whether the 
present vegetation of hot springs is identical with the vegetation of the 
earth during its early history, or whether these forms have adapted them- 
selves specially to these conditions, as maintained by Elenkin (1914), 
Vouk (1923, 1929) and others. It has been affirmed that these algae 
can withstand a temperature of (Elenkin, 1914) ot even 97®c 
(Brewer, 186G) ; but according to Vouk (1923) such statements are pro- 
bably incorrect. Sctchell (1903) has placed the upper temperature 
limit at 75° — 77°c. The maximum given by Tilden (1898) is 69°c. 
Gepp (1918) speaks of them growing in hot overflows at temperatures 
between 60° and 70°c. It seems safe to assume that they can thrive up 
to 70°c ; but all assertions of their growth above this limit should not be 
easily accepted. 

The hot springs of India have attracted the attention of observers 
since a very long time. An early attempt at mapping these springs 
was made by Buist (1852). However the first comprehensive list was 
given by Oldham (1882) in a pamphlet, which supplied a great deal 
of information on the subject. He recorded no less than 301 such groups 
of springs in India and about 23 groups in the Konkan alone. 

Thermal and mineral springs and geysers in particular, are a feeble 
manifestation of volcanic energy and abound particularly in regions 
of active and extinct volcanoes. They may also occur in non-volcanic 
regions, due to water having penetrated at a high temperature to deep- 
seated strata. In such a case, the temperature of the water depends on 
the depth from which it rises. 

The vegetation of hot springs has been extensively studied in practi- 
cally every country where such springs are found ; but the flora of 
thermal springs in India has been almost entirely overlooked, though 
Steichen and Sierp (1911) mention the presence of large amounts of 
algae in such springs and advocate a study of them. This investigation 
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was therefore undertaken as a preliminary step towards a detailed study 
of the flora of the hot springs of the Bombay Presidency. 

The Vajreshwari or Vajrabai springs are situated 48 miles to the north 
of Bombay in the Thana District which is rich in thermal springs. The 
geographical co-ordinates of the place areLat. Id"" 29' 39" Long. 73'"6'. 
The Tansa river runs through the district and the springs are dotted on 
either side of the river. They are also found in the river bed. Within 
a circuit of a few square miles, about four to five groups comprising 
upward of 20 springs may be counted. Of these, only a few are easily 
accessible. 

/Collections of algae were only made from the springs near the 
Vajreshwari temple and from another group in the neighbourhood of 
a Spa which has been built for the treatment of patients suffering from 
various diseases. Algae were also collected from hot overflows from the 
streams, from the sides of built-in tanks or baths and from all waters 
where the temperature was higher than normal. The temperature 
of the hottest spring in these groups is 57 •S^'c. It forms a circular pool 
about 6 feet in diameter and about 3 to 4 feet in depth. The water is 
quite clear, and wells up from the spring at the rate of nearly 30 gallons 
per minute. The other pools formed from the springs are similar^ but 
may differ in dimensions, temperature and the amount of water given 
off per minute. The underlying rock consists of basalt with laterite 
which is often decomposed due to the high temperature of the water. 

The algae growing in waters of high temperature are found 
there, merely because they possess the ability to withstand these 
temperatures. Such algae are of two types viz. those which live exclu- 
sively in hot water and those which can exist both in hot and cold water. 
At 57 • 5°c a species of Anabacna was found occurring both at the sides 
of the pool and in the overflow from it Though collections were made 
on several occasions, spores were never found. It seemed to be a strictly 
thermal alga as it was never found at lower temperatures. At 55°c 
was seen Phormidimi africanum Lemm. This form was able to endure 
a wide temperature variation and occurred even at 40®c. Phormidium 
orientale West was found between 38°c. and 49'^c. A peculiarity of this 
form is its copious secretion of mucilage The threads were exceedingly 
slender, but they were embedded in mucilage, forming watery jelly-like 
masses. Plectonema gracillimum (Zopf) Hansg occurred at 49°c, but it 
was seen in one collection at this temperature, and not at lower tempera- 
tures. Oscillatoria jasorvensis Vouk was able to endure a temperature 
range of 40°c to 49'^c. Together with it, colonies of Aphanocapsa thermalis 
Brugg. were seen enduring the same temperatures. The colonies were 
usually small, though sometimes they became fairly large. In 
small colonies, the cells were tightly packed together. Lyngbya putealis 
Mont occurred between 40°c. and 45x. Of the algae just mentioned, 
probably only Phormidium orientale and Aphanocapsa thermalis are definitely 
thermal forms. The others arc also found in cold waters. 

At lower temperatures, a number of other algae was seen. A few 
filaments of Spirulina subsalsa Oerst. together with Oscillatoria proboscutea 
Gom. were found at 38®c. Between 34®c and 36°c were seen Soytonema 
tolypotrkhoides^ KUtz., Lyngbya aestuarii (Mert) Lieb., forma spectabalis 
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Gom., Gloeocapsd granosa (Berk) Kutz and Ambaena orientalis Dixit. A 
species of Aulosira was seen together with Gloeocapsa granosa in all stages, 
including spore formation and spore germination, so that its life history 
could be studied. It is a new species and has been described in another 
paper as Aulosira bombeyensis. Diatoms were never observed in the 
actual springs, but in the overflows, two diatoms viz. JVitzschia thermalis 
Kiitz and Rhopalodia gibberula (Ehr) O. Mull were seen. The latter 
showed slight variations in its form and dimensions, due probably to the 
environmental conditions. 

Of all the forms described above, Phormidium qfricanum was the most 
common and was observed in almost every springer overflow with a tem- 
perature between 40°c and 54®c, even if these were situated at consider- 
able distances from one another. Other common forms were Phormdium 
Orientate and Oscillatoria jasorvensis. 

SYSTEMATIC ENUMERATION OF FHE SPECIES OBSERVED 

CYANOPHYCEAE 

Order CHROOCOCCALES 

Family Chroococcaceac 

Genus Aphanocapsa Naegeli 

1. Aphanocapsa thermalis Brugg. Geiteer, in Rabenhorst’s Krypto-- 
gamenjlora von Europa^ Band XIV Cyanophyceae, 1930-32, p. 1B9 
Lat. cell., 3-2 — lu. 

Habitat : — With Phormidium Africanum Lemm in an overflow 
from a spring between 4.0^c and 

Genus Glococapsa Kiitzing 

2. Glococapsa granosa (Berk) KUtz. Geitlcr, op. cit., 1930-32, p. 188, 
Fig. 84.. 

Porma 

Lat. cell., 3*2 — 4*8 u ; Lat. cell. cum. vag., 12 u. 

Habitat ; — With Aulosira Bombayensis on the wall of a tank 
at 34®c. The form diflers from the type in the many-layers 
sheaths. 

HORMOGONEALES 

Family Microchaetaceae 
Genus Aulosira Kirchner 

3. Aulosira Bombayensis Gonz., Gonzalves in ‘‘A new species of 
Aulosira,*’ Iyengar Comm. Volume, 19 4C. 

Lat. trich., 2*4, — 3*4 u ; lat : fil., 5 u ; Lat. hct., 3*4 — B u ; 
long, het 8*— 12*8 u. Lat. spor., 4*6— 6*4 u; Long, spor 
6*4— 12-8u. 

Habitat On the wall of a tank at 34®c. 
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Family Scytonemataceae 

Genus Plectonema Thur. 

4, Plectonema gracillimum (Zopf) Hansg. Geitler, op. cit., 1930-32, 
p. 694. 

Lat. fiL, 2*4 — 3*2 u; Lat. trich., 1*2 — 1*6 u; Long, cell 
3 * 2”— 4 u. 

Habitat : — Temple Tank at 49°c. 

Genus Scytonema Agardh. 

6. Scytonema tolypotrichoides Kiitz. Geitler, op. cit., 1930-32, p. 779, 
Fig. 600. 

Lat. fil., 10*5 — 14 u ; Lat. trich,, 8*2 — 11*4 u ; Lat. het., 
8*8—12 u. 

Habitat : — In an overflow from a spring in the grounds of the 
Spa at 36®c. 


F am i !y Nostocaceae 

Genus Anabaena Bory. 

6« Anabaena sp, 

Lat. cell,, 2*7 u ; long, cell., 3*7 u; lat. het., 2 — 2*7 u. 
Habitat : — In the hottest springs at 57 

Further observation of this alga is necessary as it is most probably 
a new species. 

7» Anabaena orientalis Dixit. Dixit, The Myxophyceae of the 
Bombay Presidency, India, I, 1938, Proc. Ind. Acad. Sci., 
Vol. I, p. 101 Fig. 3, D and E. 

Lat. cell., 4 — 4*8 u ; long, cell., 4*8 — 6*4 u ; lat. het., 6*4 u; 
long het., 9*6 u ; lat. spor.; 7*2 — 9*6 u ; long, spor., 14*4 
— 17 u. 


Habitat : — At 34^c in an overflow from a spring. 

The cells are slightly larger in dimensions than the type. 

Family Oscillatoriaceae 
Genus Spirulina Turpin 

8, Spirulina subsa Isa OcYSt. Geitler, op. cit.y 1930-32, p. 927, Fig. 693a 
Lat. trich., 1*6 u, lat. spir., 3*2 u. 

Habitat : — ^With Oscillatoria proboscides Gom at 38®c in an over- 
flow* 
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Genus Oscillatoria Vauch. 

9* Oscillatoria proboscidea Gom. Geitlcr, op. ciL^ 1930-32, p, 943, 
Fig, 598 b. 

Forma 

Lat. trich,, 9*4 u ; long, cell ; 3*2 u. 

Habitat : — In an overflow near the Spa at 38®c. 

This form is slightly narrower than the type. 

10. Oscillatoria jasorvensis Vouk. Geitler, op, cit,^ 1930-32, p. 962, 

Fig. 613. ♦ 

Forma 

Lat. trich., 4 — 4‘4 u; long, cell., 2‘4 — 3*2 u. 

Habitat : — In springs and overflows near the Spa at 40^^ — 49®c. 
It is slightly broader than the type. 

Genus Phortnidium Kutz. 

11. Phormidium Africanum Lemm, Geitler, op. cit.^ 1930-32, p. 099. 
Lat. fil., 2* 7 u ; lat. trich., 1*2 — 1 *9 u ; long, cell., 5*6— ^.7 • 5 u. 

Habitat : — In various springs and overflows between 40°c 
and 54®c. 

12. Phoridium Orientale G. S. West. Geitler, op. ci/., 1930-32, p. 1010 ; 
G. S. West, Some Algae of Hot Springs, Jour, of Bot., p. 248, 
PI. 43B, Fig. 25-<-27. 

Lat. fil. 1‘6 — 2 u ; long. cell. 6*4 u. 

Habitat : — In overflows between 38°c and 49^c. 

Genus Lyngbya Agardh 

13. Lyngbya aestuarii (Mert) Liebm. forma spectabalis Gom. Geitler, 
op. cit.^ 1930-32, p. 1052, Fig. 666. 

Lat. fil., 38 ‘6 — 41*5 u; lat. trich., 24-27 • 7 u; long, cell 5 — 6 u. 
Habitat : — In overflows between 34®c and 36®c. 

14. Lyngbya putealis Mont. Geitler op. cit., 1930-32, p. 1063, Fig. 
675 b. 

Lat. fil., 9*3 u, Lat. trich., 5*6— 7*5 u. 

Habitat : — In the temple tank and overflows between 40® 
and 45^c. 
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BACILLARIOPHYTA (DIATOMEAE) 

Order PENNALES 

Sub order BIRAPHIDINEAE 

Family Epithcmiaceae 

Sub family Rhopalodioideae 
Genus Rhopalodia O. Muller 

15. Rhopalodia gibberula (Ehr.) O. Mull. Flustedt, Fr., Pascher’s 
Susswasser — Flora, Fleft. 10, 1930, p. 391, Fig. 742. 

Length : Up to 33* 6 u ; Breadth : 15 u ; Costae 4 — 5 in 10 u. 

Habitat : — In overflow from a spring near the Spa at 40°c. 

Family NFIZSCHIACEAE 
Sub family Nitzchioideae 
Genus Nitzschia Hassal 
Section Dubiac Grunow 

16. Nitzschia thermalis Kiitz. Hustedt, op. cit.^ 1930, p. 403, Fig. 771. 
Length ; 123 u Breadth : 8-8 — 10 u ; Keel punctae 10 — 11 
in 10 u ; Striae 25 in 10 u. 

Habitat : — In overflow from a spring with the above at 40^c. 

The ident ification of the algae in this work was made in the Botani- 
cal Laboratory of the Madras University and the autlior wislics to ex- 
press her sincere thanks to Prof. M. O. P. Iyengar for his valuable help 
and for the facilities he placed at her disposal. She also wishes to thank 
Dr. Kothawalla of the Behram Spa, Vajreshwari, for his help in making 
the algal collections. 
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A COMPARATIVE STUDY OF PERMEABILITY 
TO WATER OF THE SKIN IN SOME 
REPRESENTATIVE VERTEBRATES 

By J. C. George 
INTRODUCTION 

I T is well known that the skin acts as a barrier structure in aquatic 
animals limitinir the percolation of water and that this faculty 
of the skin is of utmost importance for existence in water. The 
skin of a terrestrial animal on the other hand restricts evaporation of 
water through it. The percolation of water througli the skin in aquatic 
surroundings depends (apart from the difference in osmotic potential 
and other extrinsic factors) on its nature. It is believed that this nature 
of the skin as regards its permeability to water is dependent on the num- 
ber and size of minute pores it possesses per unit area. The evaporation 
of water from terrestrial animals is also dependent on the pores present 
on the skin. The permeability of various types of skins to water can 
therefore be compared by using the same types of tests, and from the 
results obtained, the evolutionary trends as regards the particular feature 
can be ascertained. 

EXPERIMENTS 

The <i])paiaius used for this purpose consisted c)r the equipment 
meant for conducting the usual thistle funnel experiment for demon- 
strating osmosis. I'lie thistle funnel arm is graduated in millimetres. 
For purposes of accurate comparison, the experiments were conducted 
as far as possible under similar conditions. A solution of the non- 
hygroscopic salt potassium chloride was used in a concentration of 
20%, prepared fresh every time, as the osmotic fluid. The rise 
in the thistle funnel alcove the basal mark was noted after the lapse 
of an hour every time. Ten readings for every type of skin used as the 
permeable meml^rane were taken and the mean ascertained. 
The two tables given below show the rise in the water column in the 
thistle funnel in one hour ; the first one relates to the rise while the inner 
Surface of the skin was in contact with the salt solution and the second 
to the measurements taken with the outer surface in contact with the salt 
solution in the funnel. 

1. Mean of the readings taken when the interior of the skin Was in contact 
with the salt solution in the funnel. 


Skins Used 

Rise in mm 

Scoliodon 

20 

Arius 

12 

Rana 

100-7 

Calotes 

4-5 

Uromastix 

2 

Columba 

6 

Guinea pig 

8-6 
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2. Mean of the readings taken when the exterior of the skin was in contact 
with the salt solution in the funnel. 


Skins Used 

Scoliodon 

Arius 

Rana 

Calotes 

Uromastix 

Columba 

Guinea pig 


Rise in mm. 

10*5 
7-5 - 
35-75 
5 

3 

4 

0-5 


Anollier series of experiments conducted with a view’ to see if frogs 
c.an5>e acclimatised to sea w’atcr consisted of keeping two frogs at a time 
in a bucket witli twT) gallons of fresh water and leplaciiig two pints 
of the w^ater every morning with sea W’atcr. The experiment was re})cated 
ten times. It was Ibund tliat frogs cannot be accJirnatiscd to sea water. 
They died after 02 to 129 hours. Frogs transferred directly to sea water 
died w’ithin 4 to 5 hours. 'Fhese expciiments luive a b(‘aring on the 
nature of the skin in frogs. 

DISCUSSION 

The conclusions that one may draw from the osmosis experiments 
and those of keeping frogs in water gradually made moi e concentrated 
with sea w’ater are far reaching. The cx})eriniental study of the skin 
using it as a membrane is rather recent though Stirling (1877) and 
Donaldson (F901) reported that frogs absorb WMter through their skin. 
Maxwell (1913) supported the earlier findings. Przylccki (1923) 
showed that the skin of the frog containing a one per cent solution of 
sugar would not allow it to [)ass through but il‘ the sugar solution is 
on the outside it would get through the skin. This gives a disparity 
in results when the direction of flow is changed. The significance of 
this variation requires examination. 


Fredrieq has found that the osmotic pressure of the body fluids 
in marine elasmobranchs is almost similar to that of sea w’ater. From 
that he had drawn the conclusion that this group of fishes are very near 
the ancestral vertebrate stock which arose in the sea. This view, how- 
ever, is contrary to the view expressed by Romer and Grove that the 
Ostracodermi and the ancestral chordates originated in fresh water 
habitats. The flow into the body from without is double that of the 
flow outwards in the Scoliodon which is a marine elasmobranch. The 
skin therefore allows water to percolate through it to the interior if at 
any time the internal osmotic prc.ssure increases. On the contrary if tlie 
internal pressure decreases there is provision for a slower flow of water 
to the outside. This will also facilitate a migration into relatively less 
saltish waters though Scoliodon is not knowm to migrate like Carcharius 
into estuaries and fresh waters. 


In the case of the marine catfish Arius sp. the permeability is less 
than that in the shark. The osmotic pressure of the body fluids in marine 
teleosts has been found to vary between • 85 and 1 • 05 which they main- 
tain inspite of the surrounding sea water. Water is therefore likely to 
be drained from the body and this is offset perhaps by the taking in of 
salt and removing it through the kidneys. This confirms that there is 
osmoregulation in the marine teleosts and the skin is not kept perfectly 
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watertight though it is much more so than that of sharks. The tcleos- 
tean skin is thus an advance on that of the elasmobranchs in restricting 
permeability, if all telcostean fishes are provided with almost similar 
skins to that in Arius. 

The inward flow of water through the frog skin is greater than that 
known in any vertebrate. It is five times as much as that through the 
shark skin. The outward flow is also relatively very high. That means 
in the course of evolution the frog has taken a unique direction. The 
osmotic pressure of body fluids in the frog is similar to that of fresh water 
teleosts. While in the natural conditions of life there is practically no 
chance for a frog to be confronted with a medium with osmotic pressure 
higher than that of its body fluids, in its natural habitat an inward flow 
of water will cause a reduction in the osmotic pressure of its blood and 
lymph unless regulated. That this regulation takes place is certain 
since a frog throws out large quantities of water through its kidneys. 
Parnas has deinonstiaicd that ^vllcn the cloaca of a frog is artificially 
closed, absorption througli the skin continues only for a short while and 
stops later. There must be some very iniportiuit physiological principle 
involved in this aquisition by the frog of a highly permeable skin which 
adds considerably to tlic work of the kidneys. It eiuinot be a means 
for increasing the efficiency of the kidneys since without such a flush 
out the teleostcan kidney in freshwaUer forms can function adequately. 

Unlike the fresh water teleost the frog has to breathe through its 
skin and since being a less actively moving cicaturc, it has to get all its 
oxygen supply when immersed in wMier through tiie skin from the compa- 
ratively unchanging medium around it. This it does through the water 
taken in from the surroundings. A possible explanation for taking in 
such a steady stream of water from the outside is that it is respiratory. 
It is well known that animals like the cchinoderms and coelentrates 
which are washed in and out by sea water take in most of their necessary 
oxygen from the water, directly into their tissues. On that analogy 
a constant flush out of tlic body means respiratory exchange. 
The drawn-in water therefore is a respiratory current. Such a view 
is often not expressed with regard to the respiration of the frog, as the 
outside oxygen is supposed to diffuse directly into the blood-vessels of 
the skin. The present explanation, however docs not preclude the possi- 
bility of diffusion fi om and into the body, of the respiratory gases. 

A word of explanation is also necessary as regards the respiration 
when it is exposed to the atmosphere. Under these conditions a direct 
osmosis of the gases is the only possibility. This mode of respiration 
is more efficient than when the frog is submerged as the supply of oxygen 
is the highest in the atmosphere. Osmoregulation during this period 
takes place through the water stored up in the bladder. 

The explanation for the dying of frogs in sea water can also be found 
in the skin. When directly plunged in sea water a flow of water from the 
subcutaneous lymph spaces takes place as the outside medium is now 
in a higher osmotic pressure. This upsets respiration and also increases 
the acidity of the body fluids. In other words the whole metabolism 
of the animal is upset and like most lower vertebrates it dies quickly 
since it lives on the margin of safety. A more gradual upsetting of meta- 
bolism takes place when the animal is exposed to water the salinity of 
which is gradually increased. 
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Here I may record the results of an attempt made a couple of years 
ago to breed frog tadpoles in water the salinity of which was gradually 
increased. The toleration of salinity was only for the lowest degrees 
and as the percentage of salt was increased in the medium they died. 

The frog is thus a unique animal as regards the porosity of its skin. 
This is borne out by the results of the thistle funnel experiments. Such a 
skin is most unsuitable for life in the marine or brackish waters. But it is 
the first step in the formation of the terrestrial skin from which drying is 
prevented by mucus formation, and at the same time it is respiratory. 

The life of a terrestrial animal like the reptile is entirely different 
from that of an aquatic one. Since the lungs are better developed in 
reptiles the skin need not contribute much towards respiration. 
Thc^ main function of the skin is therefore protect ion of the intra-cutaneous 
tissues. Since these animals mostly live away from sources of water, 
they have to conserve a good deal of water in the body for osmoregula- 
tory purposes. For such a purpose therefore a dry skin which does 
not allow any evaporation from the body is the best. Such a conclusion 
is borne out by the osmosis tests ('oiidurn^d by me, as in Uromastix 
and Calotes the outward flow is 1) mrn and 5 mm respectively in one hour 
compared to 35 mm in the frog. Apart from tlic general keratinisation 
of the skin, the formation of scales adds to the imperviousness of the skin. 
The reptilian skin tlicrcforo is highly proK'Ctivc and impervious, but 
from the metabolic standpoint it is a retrograde evolutionary step. 

In this connection it may be pointed out that the skin of Uromastix 
is less pervious than that of Calotes. This is also to be inferred from the 
nature of the skin and the habitats of the tw'o animals. 

The lizards show curiously enougli greater outward than inward 
flow. I am at a loss to account lor the plienomcnon. 

The skin of the pigeon is also very mtich less permeable to water 
than that of the frog. In this animal also it is tlie keratinised outer 
layer which bestows on it tlxe iin]>erm('abiiity. The greatness of the 
bird lies greatly in its ejhdcnnal ouigrowtli sysiein which is v'ery much 
more gorgeous and elaborate than that of the reptile. 

The porosity of the mammalian skin is greater tlian that of the birds 
and reptiles. This means a going back on the protective reptilian mode 
of evolution of the skin. The reptilian skin meant more isolation from 
the environment as opposed to the amphibian skin. The mammalian 
skin means more co-operation with the environment, this time with the 
dry atmosphere and not with the watery medium of the amphibians. 
Moreover the wliolesalc keratinisation of the epidermis met with in the 
reptiles and birds has !>een abandoned for allowing room for some epi- 
dermal glands — a feature now revived from the amplubian stock. The 
glands in the amphibian (*pidcrmis are meant to keep llie skin moist, while 
the glands in the mammals serve two important functions, excretion and 
maintenance of temperature. The n^ammalian skin is thus a highly 
evolved physiological structure unlike the arid protective membrane of 
the reptiles. 

In all the experimental animals except the lizard there was greater 
amount of osmosis of water when the outer surface was in contact with 
it than when tlie inner surfiice was exposed to it. This difference in be- 
haviour is explained by assuming the existence of a force exerted by the 
skin, called clectrosmose by Adolph. This force is probably exerted by 



83 JOURNAL OB THE UNIVERSITY OF BOMSaV 

the dermis v/hich attracts water inwards when the outer surface is in 
contact with it. The passage of water under the circumstances is due 
to the combined action of osmotic pressure and electrosmose. When the 
inner surface is in contact with water outside, the flow inwards is less 
since the force of electrosmose now acts against the osmotic pressure. 

SUMMARY AND CONCLUSIONS 
All vertebrate skins are to a greater or lesser extent permeable to 
water. Those of terrestrial vertebrate classes arc on the whole less per- 
meable than those of aquatic ones. 

Among the aquatic vertebrate groups the elasmobranch skin is more 
porous than the teleostean. The reduction in permeability in the latter 
is traceable to thicker and more closely knit tissue structure. This type 
of skin helps teleosts to regulate the osmotic pressure of their body fluids. 

The frog skin has been found to be the most permeable of vertebrate 
skins. From observations of others and also of mine it can be safely 
concluded that the aquatic life of a frog is dependent on maintaining 
a regular current of water into the body from outside. Probably this 
water current is respiratory. 

The reptiles and birds show little permeability in their skins. Per- 
meability is reduced by keratinisation of the epidermis which in the former 
can be sloughed off as a sheath. The loss of permeability helps these 
animals to conserve water as very little evaporation takes place from 
the surface of the skin. 

In the mammals there is a reversal to increased permeability to water 
accompanied by less uniform keratinisation of the epidermis and develop- 
ment of epidermal glands. As a consequence there is more evaporation 
from the surface which helps to regulate tempe rature. 

The permeability to water from without inwards, that is when 
the outer surface was in contact with water was found to be greater than 
when the inner surface was in contact with water outside in all the ani- 
mals experimented except the lizard. Probably a force called elec- 
trosmose ascribed to certain living membranes explains this difference. 
This force is probably exerted by the dermis, which tends to draw water 
inwards when the outer surface of the skin is in contact with the water. 
At this time the passage of water through the skin is due to the combined 
action of osmotic pressure and electrosmose. When the inner surface 
is in contact with water outside, the flow inwards is due to the difference 
between osmotic pressure and electrosmose. 
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THE EVOLUTIONARY SIGNIFICANCE OF THE 
VARIATION IN THE CHEMICAL COMPOSITION 
OF THE SKELETAL MUSCLE IN THE 
VERTEBRATE SERIES OF ANIMALS 


By J. C. George 
INTRODUCTION 

T he contractility of protoplasm so characteristic in the Protozoa 
is manifested in evolution in a more pronounced manner in the 
muscle cells. Wherever movement is necessary in the higher 
animal groups this contractile tissue is utilised for the purpose. Through 
the ages as simple animals gave rise to more complex ones, the muscle 
cells also evolved in various ways. In the more advanced types of 
muscle cell, the contractile substance is more differentiated, while in 
the primitive types there is more undifferentiated protoplasm. For 
example in the wing muscle of insects which are meant for rapid contrac- 
tion and relaxation, the cross-striation and fibrillar arrangement are 
most marked. In the muscles of the Animocete larva on the other hand, 
there is more undifferentiated protoplasm and the nnrh.j are arranged 
as in ordinary cells towards their centre. 

From the physiological point of view the two types of muscles, the 
voluntary and involuntary are the end products of evolution on two 
distinct lines in relation to the nervous system. Each of these has its 
peculiar architecture, physiological properties, location and associations* 
While the voluntary muscles are concerned with the movements of the 
organism in adjusting itself to the necessities, vicissitudes and other 
conditions of the environment, the involuntary are mostly concerned in 
the movement of the internal organs. The most important of the 
involuntary muscles is the cardiac muscle with remarkable properties. 

While the diversity in the structure and relations of the muscles 
in the various animal groups has been somewhat well known, at least 
are clearly explainable, the evolution of the muscular system in its 
chemical and functional implications in the various ajumal groups has 
been only very meagrely appreciated. For example the peculiar bodies 
called sarcosomes met with in insect muscle, though known for sometime, 
are not definitely ascribed any proper functions. Similarly the function 
of myoglobin in the red muscle is not well understood. Nor are the 
variations in the chemical composition and their probable signi- 
ficance explained satisfactorily. 

The muscle tissue contains water, proteins, carbohydrates, lipoids 
and inorganic salts. Though carbohydrates and fats are the main 
sources of energy these substances are found only to a limited extent in 

« 
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the muscle. On the contrary the muscle cell contains more proteins ; 
18 to 20% of the muscle is protein. Lipoids are found between 1 and 
2*6%. Glycogen, the chief carbohydrate in muscle occurs between 
•676 and ‘709 in the cardiac muscle of the dog ; in the skeletal muscle 
of the animal, however, it is only *15 to 3%. . The muscle tissue of the 
various vertebrate groups differs considerably. The chief constituent 
of all muscles is water. Next comes proteins. The proteins of the various 
groups are different and there is likely to be more variation in this respect 
than agreement. This is emphasized in the following quotation from 
Mathew’s physiological chemistry. ‘‘The proteins of the muscle are 
characteristic and indeed, the muscle of each species of animals has its 
own specific protein. Probably were our methods fine enough, we should 
find the proteins of each individual of the same species to be different 
from the corresponding protein in other individuals.” The latter part 
of the quotation may be an overstatement ; the more probable will be 
that among a species there will be subspecies or varieties which may 
differ in the composition of their muscle proteins. 

The chemical composition of the muscle is related to its peculiar 
metabolism. In a mammal 50% of its metabolism at a time of rest is 
muscular and at a time of muscular aciivily it amounts to 75%. The 
formative metabolism or anabolism of a muscle is mainly its protein 
metabolism since proteins are the major constituents of muscle. Like- 
wise its catabolism is also mainly one of protein catabolism. The former 
takes place during growth, while the latter during starvation. Apart 
from this formative and catabolic metabolism, there is a second type of 
metabolism associated with the contraction and relaxation of muscle. 
The two types ofmetabolisrn are under the control of two different sets of 
nerves in the vertebrates. The formative metabolism is under the 
influence of the sympathetic, while the contractile type is controlled 
by the spinal nerves. Dart is of opinion that the latter form of meta- 
bolism is superimposed on the former which is more primitive than the 
first one. How far such an interpretation is on sure ground is doubt- 
ful since in Hydra and other coelenterates where the contractile tissue 
makes its first appearance, muscular contraction is under the control 
of diffused nerve cells. Such is the case in many invertebrates higher 
than coelenterates, whose nervous system is more of a sympathetic than 
a central one. 

From all these standpoints it is immensely profitable to undertake 
a detailed chemical investigation of the muscle tissue in the vertebrates. 
Such a study involving representatives of the different classes of vertebrates 
will throw considerable light on the physiological evolution of the verte- 
brates. The present is a preliminary attempt in that respect. Even 
this is handicapped by want of literature dealing with similar studies 
elsewhere though such are few indeed. Nevertheless the investigation 
being perhaps the first of its kind in India will, I hope, be of some 
use in future to understand the problem of physiological evolution of 
vertebrates. 

EXPERIMENTS 

The present investigation consists in ascertaining the amount of 
water, total solids, proteins, lipoids, salts, and carbohydrates, in the 
§.sh^ frog, lizard, bird and mammal muscle, The animals selected for 
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the purpose are respectively, Batrachus, Rana, Uromastix, Columba, 
and Cavia (guinea pig.) 

For determining the amount of water, a I'rcsh quantity of muscle 
about one gram was taken. This is weighed in an evaporating dish. 
The dish with its contents was transferred then to an air oven kept at 
a temperature of lOO^'G to ISC’C. The tissue was dried till it main- 
tained a constant weiglit. The difference between the original weight 
and that after drying gave the weight of water. The amount of water 
per 100 gm, of muscle was then calculated. 

For determining the total solids present in the muscle the weight 
of wiatcr was subtracted from the original weight of the muscle taken. 

For determining I lie aiiumnl of protein present in the muscle, a 
smiill quantity of fresJi muscle (about .2 gm.) was weighed out in a watch 
glass and transferred to a long-ncckcd pyrex Kjeldahl flask into which 
5 cc. of nitrogcn-frcc conc entrated sulphuric acid, 1 grn. of potrissium 
sulphate and .2 gm. ol’ copper sulphate were then added. The flask 
was then heated on low flame for some time. Then contents of the 
flask became charred. The flame was then increased. After a while 
the black stuff' became a watcr-clcar solution. Heating was continued 
for a further half-hour. The flask with its contents was then allowed 
to cool. When cold the contents of the long-ncckcd flask was thoroughly 
washed with ammonia-free water into the large conical flask of a K. 
distillation unit. An excess of 30 to fO cc. of 50% NaOH were then 
added to the contents in the conical flask,* The excess of NaOFI was 
indicated by the solution turning deep blue owing to the CuS04 present. 
A few pieces of granulated zinc were added to avoid bumping. The 
mouth of the flask was attached to one end of the distiller and the flask 
was heated. 'Ihc other end of the distiller was connected to a short 
rubber tubing and that was in turn joined to the glass tube ^vith a bulb. 
This tube was made to just dip into 25 cc. of O.IN sulphuric acid kept 
in a conical flask. Two or three drops of methyl red were added to 
the sulphric acid in the conical flask. Ammonia evolved was thus 
allowed to pass into the .IN sulphuric acid. Bubbles \vcre seen coming 
on the surface of the sulphuric acid. This was allowed to go on for some 
thirty minutes by which time all ammonia would have distilled over. 
Then the appratus was disconnected and the distillate (with the standard 
acid solution kept for absorbing the liberated ammonia) was boiled 
to remove carbon dioxide, cooled and finally the excess of' acid was 
titrated against carbon free 0*1 N sodium hydroxide Solution, methyl 
red added serving as an indicator. 

The principle involved in this method is as follows. All the nitro- 
genous material in the muscle was converted into ammonium sulphate 
by boiling wltli concentrated siiJpimric acid. J'otassinni sulphate was 
added to liasten the acid digestion l>y raising t]ic‘ boiling point. When 

NaOH was added in excess llu^ aeid present is neutralised. On 
lieating the anmioniuin sulphate formed gives oil its ammonia which 
was collected in an acid of known strength. From the amount of 
ammonia the nitrogen in the muscle can be ascertained. The amount 
of nitrogen multiplied by the factor 6,25 gives the amount of protein. 
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The calculation is done as follows. Suppose the weight of muscle 
taken is '205 gm. The Volume of standard (0*1N) sulphuric acid taken 
for receiving the ammonia evolved is 25 cc. The Volume of standard 
(O'lN) sodium hydroxide required to neutralise the excess of sulphuric 
acid is 20-8 cc. The difference between the quantity of alkali required 
for neutralisation and the amount of acid taken (25 cc. — 20*8 cc.) 
is a direct measure of the ammonia evolved. That is, * 205 gm. of muscle 
can give rise to 4*2 cc. of 0* IN NHg. That is, 4*2 cc. of O.lN of N 2 . 
That is again, 1 • 2 X 0 • 001 4 gm. of N 2 . I’herefore in 1 00 gm. of muscle 

4-2x0‘0014xl00gm. 

the amount of nitrogen is The protein content 

0*205 

4*2 XO- 0014x100x6* 25=17 ‘92 gm. 

of 100 gm. of muscle is The 

0*205 

percentage of protein in that sample of muscle (of the frog) was 
17*92. 


For detei iui-ulug the percentage of fats 01 lipoids in the rnuscle, about 
five grams of completely dehydrated muscle was taken in a Soviet 
extraction apparatus, after first ascertaining the weight of its receiving 
flask. The muscle was then subjected to continuous extraction with 
anhydrous ether for about eight hours. The contents of the receiving 
flask were freed from all remaining ether by heating it first in a water 
bath and tlieii in an aii’ ovenn The flask was then cooled and weighed. 
The increase in I he weight of the flask gave the amount of fat in that 
quantity of muscle. To ensure the total extraction of fats, the process 
of extraction was continued till there was no longer any increase in the 
weight of the receiving flask and its contents. The fat content of the 
fresh muscle could be Ccilculated as the water content of the muscle was 
known before hand. 


The ash coiiieiit of the muscle was obtained as follows.^ A crucible 
with lid was first weighed. About one gram of muscle nicely pulped 
was weighed in the crucible with lid. The crucible was then heated 
at a temperature below redness until the ash was completely free from 
carbon; that is till the crucible showed a constant weight. This weight 
minus the weight of the crucible gave the amount of ash in the sample 
of pulp taken. The percentage content was then calculated. 


The carbohydrate content in a muscle is very small and more- 
over its amount varies according to the physiological conditions of the 
muscle. From the weight of total solids, the combined weight of 
proteins, fats and ash is subtracted, the remainder is the weight of the 
carbohydrates present. This method of obtaining the percentage^ of 
carbohydrate in muscle by calculating the difference after ascertaining 
other constitutents is generally adopted. 


The experiments in each case were repeated five times, and the 
following tables give the mean of the results obtained* 
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Water Content in the Body or Thigh Muscle of Some Vertebrates 

Ammal 

Water content in 100 ^ms, of muscle 

Batrachus (fish) 

80*90 gms. 

Rana (frog) 

79*30 „ 

Uromastix (lizard) 

78*43 ,, 

Columba (bird) 

71*79 ,, 

Cavia (guinea pig : 

mammal) 75*50 ,, 

Total Solids in the Body 

OR Thigh Muscle of Some Vertebrates 

Animal 

Total solids in 100 gms. of muscle 

Batrachus 

19*10 gms. 

Rana 

20*70 ,, 

Uromastix 

21*57 ,, 

Columba 

28*21 ,, 

Cavia 

24*50 „ 

Proteins in the Body or 

i Hicii Muscle of Some Vertebrates 

Animal 

Proteins in 100^^5. of muscle 

Batrachus 

16*00 gms. 

Rana 

17*83 gms. 

Uromastix 

18*20 gms. 

Columba 

23*06 gms. 

Cavia 

20*60 gms. 

Fats in the Body ok 

Thigh Muscle of Some Vertebrates 

Animal 

Tats in lOO^r/H. of muscle 

Batrachus 

1*21 gms. 

Rana 

0* 90 gms. 

Uromastix 

1 • 40 gms. 

Columba 

2*74 gms. 

Cavia 

J *86 gms. 

Ash in the Body or Thigh Muscle oe Some Vertebrates 

Animal 

xlshin 100^w.s\ of muscle 

Batrachus 

1 *30 gms. 

Rana 

1 *27 gms. 

Uromastix 

1 *30 gms. 

Columba 

1 *20 gms. 

Cavia 

1 * 40 gms. 

Carbohydrates IN THE Body or Thk;h Muscle of Some Vertebrates 

Animal 

Carbohyurates in 10U^^;/d'. of muscle 

Batrachus 

0*59 gm. 

Rana 

0*70 gm. 

UiDmastix 

0*67 gm. 

Columba 

1*20 gm. 

C^avia 

0*64 gm, 
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Mention should be made that in the case of the fish the muscle 
tested was from the lateral region behind the pectoral fins, that is from 
the region which is exercised in movement. In the case of the frog, 
lizard, and guinea pig the thigh muscles have been used. In the case 
of the bird the pectoral muscles used in flight have been utilised. In 
all these cases thus the active muscles have been chosen. 

Discussion . — Many records on the chemical composition of the 
mammalian muscle 2 ^re available. Likewise the general composition 
of many species of fish is known. Furth (1890 to 1903) in a series of 
papers gave the composition of the muscle of ox. Baglioni (1906) 
gave an account of the composition of the muscle in the electric ray 
while comparing the chemistry of the muscle with that of the electric 
organ. Stewart and Sollrnan (1890) were some of the earliest to study 
the proteins of the muscle. The more recent references relating to the 
subject of muscle chemistry arc given in the Annual review of Biochemis- 
try by B. Eggleton (1935) Parnas (1932,33) Needham (1937) and 
Lundsgaard (1938). Enlightening as most of these are from the stand- 
point of muscle chemistry, the treatment has not been a comparative 
one and the records relate mostly to mammalian muscle. The recent 
references to fish muscle are on the nutritional value of fish. 1 have 
not come across a single paper on the comparative composition 
of muscle in the various classes of vertebrates. As regards the gene- 
ral composition of mammalian, amphibian and fish muscle, my figures 
compare favourably with those of earlier workers. 

From a general analysis of the results the most outstanding fact 
is that the percentage of water in the flesh is greater in the Amphibia 
and fishes which arc aquatic creatures and it is less in the terrestrial 
vertebrates. There is also a gradual decrease as wc ascend from the 
fishes to the reptiles and from the reptiles to the birds and mammals. 
This shows that as animals become more and more terrestrial, their 
muscle-water requirement ])ccamc progressively le.ss. 

The highest reduction is in the case of the birds. This is naturally 
to be expected as in the economy of a flying animal it is advantageous 
to minimise the weight of the body as a wdiole. llie percentage in the 
reptile is 78-43, and that of the bird is 71-80. The reduction in the 
mammal is only to 75-5%. 

Uromastix is a desert animal and perhaps one would expect to find 
a drastic reduction in the water content of its muscle. The results of 
the present investigation show that its heredity w’eighs more heavily 
on this animal than its habitat. 

The weight of the total solids on the other liand increases as tve 
ascend the ladder from the lower to the higher vertebrates. This show's 
that there is a general increase in the metabolism of the muscle from the 
fishes to the birds and mammals. So wx-ight for weight the muscle of 
the higher vertebrates is more metabolic than that of the lower one. 

The protein content of a muscle is a measure of its formative meta- 
bolism, According to this view the fishes stand on the lowest rung and 
the birds and mammals on the top rungs of the ladder* This'means as 
evolution progressed the metabolic increase in the muscle of the ad- 
vanced vertebri^tes was formative to a great extent. 
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The carbohydrate content of a muscle on the other hand is a 
measure of its contractile metabolism. What part the fats play in this 
type of metabolism is not known. As fats are convertible to carbohy- 
drate one may perhaps take into account the sum of the carbohy- 
drates and fats. If the carbohydrates alone are taken into account, 
excluding the birds, the frog muscle contains the largest amount. The 
highest figure for birds can be easily understood as the breast muscles 
do require a large store of the material to function properly in flight. 
The figures for other animals, however, arc very near those of that frog. 

If the combined weight of carbohydrates and fats is taken into 
account, the frog muscle shows 1*60% which is the least; next comes 
that of the fish which is 1*8%; the lizard shows 2*07, the guinea pig 
2*44 and the pigeon 3*94. Taking into account the activities of these 
animals there is no doubt that the breast muscle of the bird is the most 
active and the large amount present in it can be well explained on that 
score. The guinea pig comes next in terms of activity especially as it is 
a warm-blooded animal ; the 2*44% does not seem incompatible with 
the activity of this animal. Uromastix comes next with 2*07% and 
as it is a fast-moving animal, the figure is not unexpected. The frog 
is more sluggish than the fish, tliough Balrachus is not a very active 
fish ; therefore the percentages of carbohytlratcs j fats in the muscle 
of ihese two animals are relatively low. 

The figures for fats taken alone are also in accordance with the 
evolutionary trend, the only exception being the low figure of 0*90 for 
the frog. Accumulation of fat in the muscle is known to be a seasonal 
feature, in the fishes, frog and probably it is so in the iizards. Fat is 
drained from variou.s sources towards the I'at body in the months pre- 
ceding breading in the case of (he I'rog. Since the analysis was carried 
out during the months from November to March, when the fats are 
stored up in the fat bodies, the muscle fats might be less. Probably 
on the same score, the figure for Uromastix muscle is also lower than 
usual. 

SUMMARY’ AND CONCLUSIONS 

There appears to be a j)rogrcssiv(‘ reduction in the water content 
of the muscle in the vertebrates in accordance with the evolutionary 
level of the animals experimented. I’hus the fisli contains 80' 90%, 
the frog, 79*3 %, the lizard 78*43%,, the bird 7J'80%o, the mammal 
75*50%. The lowest amount is in the bird. Tiiis is to be expected 
since in Uie economy on a flying animal it is essential to get its density 
reduced to the minimum without interfering with efficiency. 

Though Uromastix is a desert animal (he water content of its 
muscle is more than that of (he guinea pig and only slightly less than 
that of the frog. Heredity is more powerful tlian habit at least in this 
particular instance. 

The protein content w hich is a measure of the formative metabolism 
of muscle show^s a corresponding increase when ascending from fish to 
bird and mammal. Thus the fish wdth 16*00% shows the low'est, th 
frog with 17*83% comes next, the lizard with 20*20% takes the ne ^ 
place, and finally the bird with 23*06%, and the mammal with 20*60^ 
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take the top places. The highest figure being that of the bird, the con- 
cliision that the formative metabolism of the pectoral muscle of a bird 
is greater than that of the limb muscle of a mammal can be drawn. 

The contractile metabolism of a muscle is dependent on its carbohy- 
drate content. The carbohydrate percentages when taken into account, 
a higher contractile metabolism is indicated only in the bird, the figures 
for other animals being more or less near each other. If the combined 
weight of carbohydrates and fats is taken together, however, the figures 
appear more illuminating in accordance with our conventional evolu- 
tionary gradation. Whether the fats present in the muscle as a whole 
or at least some portions are readily convertible into carbohydrates to 
replenish the carbohydrate drain is not known. 

The figures for fats taken separately show an increase from fish 
to frog, from frog to lizard, and from lizard to bird and mammal. 

The ash content of the muscle shows the least variation. The 
percentages seem more or less the same for all groups. 
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KING SUDRAKA 

An Historical Study 

(Continued from l*agc 21 of the July 1917 Issuf) 

By Dr. B. A. Saletore, 

Professor of History and Economics ^ Gujarat College^ Ahuiedabad 
II. (E) Miscellaneous Details 

U NDER tills hcadinp^ we shall discuss some details selected at random 
which will only add to the cumulative evddcrict! we have hitherto 
adduced in support of* our contention that the autlior of the Mk. was 
undoubtedly a monarch who belonged to the Deccan. First let us note 
the simple words ^resthin used in theAfA:. Carudatta is said to have livT^ 
in the Mayor’s Place fresthi-catvare) (Act II). In the liistory of the Dec- 
can, as is provT'd by numerous records ranging over many centuri(‘S, a 
merchant was called merely a while a merchant-prince or a mayor 

was called a sresthin. The history of the Deccan abounds in exauipies 
of numerous mcrchant-jirinces, who belonged to the Banaju or the 
Vira Banahju community, although occasionally we have merchants 
also of the Brahmin community, who rose to great prominence. 

Then comes the refenuicc to tanks. In an exquisite metaphor, 
Vasantaseana says to tlie Shampooer that virtue and fortune never 
go together. It is in tanks [taddgesu) wlu'rc water is not drinkable 
that we find plenty of water (Act II). The southern regions arc nif>re 
famous for their tanks than the northern parts of India. One of the 
earliest examples of a tank constructed under royal orders is that at 
'lalgunda (Sinskrit Sthankundur), which was built at the instance 
of tlic Kadamba king Kakustha in the fourtii century A-D.®‘^ From 
that time onwards to the eighteenth centur)', the construction of tanks 
for irrigatioual purposes was a special feature of the civic life of the 
southern people. 

The wicked Samsthariak i has, as we have seen in an earlier coU' 
text, referred to the gourd of which the st<K'k lias beem besmeared witli 
cowdimg (Act I). Making due allowaucc for the fac't that tliis diameter 
is an expert in the use of malapropism, we ma)^ obs(!rv(‘ that llie custom 
of besmearing the stock of a gourd (karkdruka) with lime, and not, as 
Sainsthanaka relates, with cowdung, is typically true of the soutli and 
the west, where gourds and pumpkins of all kinds are ripened in this 
manner. 

There is a direct reference to tlic southern habitat of the author 
of the Mk. in two contexts where the Nandanavana (Garden of the 
Nandas) is mentioned (Act IV^ The Nandas are reputed to have 
ruled over the province called Kuntala which comprised the entire 

8® Rice, My, ^ Cmrgi p. 

I 
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western Deccan £ind the north of Mysore.®^ In some of the most typi- 
cal of the folksongs of the people of Tuluva, who form an ancient 
and interesting section of the Dravidians, there is a continual refer- 
ence to the Garden of Nanda, which obviously is reminiscent of the 
good old days, when the ancient Nandas had ruled over the Kuntala 
province.^* 

The mention of the village assembly (grdma-samuha) (Act V) is 
another proof, although not so conclusive, we confess, of the southern 
origin of the author of the Mk. No doubt, village assemblies existed 
in northern India; but if epigraphic evidence extending from about 
the sixth to the eighteenth century is to be relied upon, the village as- 
semblies of southern India and of the Deccan, were most conspicuous 
by their varied civic, and sometimes political, activities. # 

Two more details suggest the southern nature of the author of the 
drama. They refer to the musical instruments vlnd and flute, and to 
the peacocks. The vlnd is praised twice (Act III & IV), and the flute 
with seven holes is mentioned in Act V. These, especially, the vlndy 
are southern instruments, whatever their occasional use might have 
been in other parts of India. The V. Act opens with a charming 
realistic touch of the southern regions, in the soliloquy of Carudatta, 
who says that untimely clouds are rising overhead, which regarded 
by the domestic peacocks with plumes raised high and avoided by the 
flamingoes, who wdsh to go and who arc, therefore, distracted, block 
the sky and the pining lovers’ hearts simultaneously. We confess that 
this beautiful description might with equal truth be made applicable 
to any region oi' India, where peacocks abound; but all the same 
we may observe that it is more appro jmatc to the Deccan, and espe- 
cially to the^western districts, where one may still see the beauty of 
the peacock-dance during the early monsoon period. 

II. (F) SuDRAKA AND GaRUDATTA IN SOUTHERN HiSTORY 

So that the discussion on the southern habitat of king Sudraka 
might be complete, we may give here the wide popularity whicli both 
that monarch and Carud^itta enjoyed in the history of the Deccan. 
We have already related in an earlier context that it is an error to sup- 
pose that the name Sudraka is quaint, and that it was not assumed nor- 
mally by kings. Here it might be objected that Bana’s character king 
Sudraka [Kadambariy^^ may be taken to mean that there was a figure 
long prior to the subject of this paper. We admit that, while there 
is nothing to prevent the existence of an earlier Sudraka, about whom, 
however, we know nothing, the mention of a king called Sudraka by 
Bana cannot be taken to mean that the person of that name, whom 
We have identified with king Sivamara, did not belong to the Deccan. 
On the other hand, we think that Sana’s character may taken to 
be the nearest contemporary of the author of the Mk, When we 
remember that Bana lived also in the seventh century, we have only 

Rice, My. & Coorg, p. 3. 

I have quite a number of Uiesc folksongs in their original which aWait publica- 
tion. A few have already been published in the Indian Atitiqmry LVI, pp. 13-17, 74-78 ; 
LVII, pp. 21-22. They have also been utilized in my Ancient Karnataka^ Vol. I, History 
qf Tuluva, 

80 Kddambarii Purv. 25-20, pp. 109, 295 (Calcutta cd.)* 
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to realize the truth of the praise given to Sivamara in one of the epi* 
graphs mentioned above, namely that his eulogy was sung by the Km- 
naras on the Meru, Kailasa, and the Vindhayas, in order to appre- 
ciate the fact that even during his own lifetime, the fame of king 
Sudraka might have spread to the north, where the great author of 
the Kddamhari took it up to give it further immortality. Indeed that i i 
the seventh century the fame of Sudraka had spread far and wide i . 
the north as well as to the south is proved by epigrapliic evidence 
which relates to the district of Tuluva or modern South Kaiiara. 
These epigraphs are written in Kannada characters and language 
of the seventh century. One of the solditu's who died fighting in Tuluva 
in the second half of the seventh century, was Nagarnma of the Kayva- 
vamsa. He was known also as Sudraka. ddiis was in the reign of 
the l^lpua king Ranasagara.^''^ In about A.D. 108<S we have one of 
the rulers of Tuluva called Udayaditya l^andya called a Ranaranga 
Sudraka.^^ Not only warriors and kings ])ut bfioks were also called 
by the name J^udraka. Thus we have a work called Sudraka written 
in Kannada, and attributed to the poet (hinavarma I, who Iiv('d in 
about A.D. 900.^'® But the kings were more olten known as Sudra- 
kas in battle. This is evident from the history of the Deccan. Tlie 
Hoysala king Vira Ballala II (A.D. 117^3-1220) is compared in a record 
dated A.D. 1173, to a Sudraka in battle {ranaranangand <Sudraka?n) 

In A.D. 1172 under the same Hoysala king, his Aliuister, who was 
also the Accountant-General (sri-karnampradhdnam), by name Aeiraja, 
is given a long .string of tides in which we have the following: — Tliat 
Aeiraja was a J^udraka in battle, and that he was equal in virtue to 
Dadici, Bali, Gutta, and Garudatta.'^^ The same praise in regard to 
the same General is repeated in a record dated A.D. 1175.''^ 

Th(^ association of Sudraka with Carudatta in the above records 
was not fortuitous. Carudatta seems to have been as much a native 
of the Deccan as Sudiaka himself. This explains the wide celebrity 
to which Ganidatta attained in the history of the Deccan. That 
Carudatla's liberality had passed int(^ history if proved by a record 
dated A.D. 1091 in which the Hoysala king EnpMiiga (A.D. 1063-1095) 
is praised thus: -Who is equal to Iveyanga Deva? Double of Dadici- 
niuiii, tenfold of Gutta, a hundredfold of Cfu udalla, a thousandfold 
of the son of Ravi (Karna), in all manner of bounty was the king 
Ereyanga.'^ But much more than monarchs merehants were c<mipar- 
ed to Ckirudatta in their lioimiy. 'fhus in al)out A.D. 1020 a great 
mercliaiu named J(‘kki Selli. in tin* reign of the iamous Hoysala 
king Vhsnuvardhana Deva, is ('ompared in elfort to Carudatta [sd/ia- 
sam-Cdrudatlatn) Ou(‘()fiht' many eneomiuins beslow<xl <'>ii the same 
Hoysala rnoiiareh Visnuvardhatia {iirra A.D. IIJO-IMI), as given 
in a record dated A.D. 1131, is that he was a modern C’arudaUa 
{{ibhinava-CdruduNa)d'^ But king \dsnuvardhrurfs son Nrisiinha is des- 


Saletore, Ancient Karnataka, V^)]. I : History of lujuia, pp. H5, K)0, 171, 
Narasimhacharya, Kannada Karicharife, I, pp. 24-2.'». 
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cribed in a record dated A.D. 1199 to be merely Carudatta.’® The 
merchant-princes were more often compared to Carudatta. Thus in 
A.D. 1149, a liberal merchant called Manika Setti is praised thus: — 
“Who can describe the spotless character of Alanika Setti, who was 
bent on doing good to others {para-hita-caritam) , whose ofily jewel was 
truth {safydhharanam)^ who was equal to Kubera, J^orcl of Wealth, 
and to Carudatta [Dhanada-Cdrudatta-samanam?)^'’^'' Another inerciiant- 
prince of unrivalled lilieralily was Bacaya or Bari, whose descent is 
stated in a record dated A.D. 1151. 'Bhis ejjigraph corn])arcs him 
to Bliarara, (hitta, Sibi, Khecara, Bali, and Carudatta.’^^ CeiHual 
Kaafirnayya is described in a record dated A.D. I 1(11 as equal to (hitla 
and Carudatta, because he had erected a i^iva temple.*^ 

We cannot do belter to prove that Carudatta vv^as essentiayy a 
southern name than to show that it was assumed by lay men and 
priests alike. The first part of the name (Ulru (or C'ara) was borne 
by women and was also given to villages in the history of western India. 
The first part of the name is what concerns us here, since the second 
jiart datta was variable. Thus we have the nariK^s Carana (or ( !a- 
ranna) Ifeggach*, Carukirti Naga])pa, among inen; Caraevi' and Ck~i- 
ravaka]>be among women; Carukirti Bandila A(ary<i and CTuumurti 
Alahesvara am(»ng the Jaiaa and Lingayat prit‘sts r(*sp(‘( lively ; C!a- 
ruponnera among the Pallava princes; and Caramlxilli ;inH>ng vllLigcs. 
This list is ))y no means exhaustive. 

111. SoMi: Proiilems Anai yskd 

(A) The problem of the dual aulliorship, of the use of Prakrit, and 
of the plot of the Mk. 

The identification of kingSudraka with kingSivamara I of tluTianga 
royal house, which we have postulated in the preceding pages, heigliieus 
the interest of the question of the authorship of th(‘ drama, and lirings 
into prominence another problem allied to it, and wliieh is (‘qually i oni- 
plieated. Scholars till now, with few ext'epiions, have come to recog- 
nize that the Mk. was the work of (iiie mm, although they admit of in- 
terpolations in the text of the drama. This is not surprising when we 
find that critics of the Mk. have studied the drama only from the point 
of view of its literary excellence, and not, as we have clone, in its histori- 
cal setting. Literary critics arc aw.ire of a defin t in the continuity of 
the plot of the drama; but in most instances they have atlemi>t(^d to 
justify it on purely literary grounds. But we have valid r<‘as(>iis for 
maintaining that the drama was not the work (jf one man but the pro- 
duct of two master minds. 

Our assertion that the drama was written by tw^> authors is based 
on the following considerations : - 

Idr.stly, the explicit statimicnt in the prologue^ that tlic author was 
dead. While describing ilie attainments of king Sudraka, we arc told 
liiat after attaining one hundred years and ten days, he died {dyuh 

7 6 IhiJ, IV. Ng. 47. 

77 M.A.R. for H)2H, pp. 7K, 79. 

78 Ep. Cur. Xil. Tin. 9, text. 

7® Ibid, IV, Ng. 30, text. 

Since the sounes are too many, the reader is referred to the volumes of the 
Ep, Car, and the Af,A.R, 
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^aidbiam-daiddinasahitam Sudrako^agnim pravisiha). The literal meaning 
of the last two words, no doubt, means entered the fire. But this phrase 
has to be understood in the ordinary sense of died. If the author died 
on his attaining the lOOth year, then, as Keith rightly obsei'ves, ‘‘no one 
can believe that he foresaw his death-day so precisely, or that the cere- 
mony referred to is tliat performed on becoming an ascetic, or even that 
the prologue was added after his death/’^^ While agreeing with the major 
conclusion of Keith that it is absurd to imagine that an author could 
write a drama, i'on*see his death, and not<‘ it as well, we may at the same 
time dissent from the view that the prologue could not have been writtfu 
athu’ the death ol king J^udraka. We do not assume here tliat an author 
does not mcuuion his name in his work written dur ing his life time. Thus, 
king Satakarui nders to himself as living in his w(jrk Gdllidsaptasati ( 5 , 67 ). 
Bui \lu‘ e.^plicit reference to the king Sudraka’s having committed hirn- 
stdflo flames, pr(‘clud('S any idea of that monarch’s having written lire 
jn'ologue; but it does not prevent us from maintaining that the first 
part f)f the drama was written by him. 

The fact that king J^uclraka was not alive when the prologue was 
written is further pro\’ed by the use of the word kila (“so it is said,” “so 
they say”) twi< e in the jnologiie. Onee it is while dealing with that 
k'ltw;- -ksilipdla/i kilaS fidrakajL hnhhilrah. Then, again, while dealing with 
Ciirudatla Aoantipurydm dvija sdrihavaft yuva daridrah kila Cuirudattah. 
Thendbre, l)oth king Sudraka and ('arudatta, the hero of tin* dinma, 
wri'e [)ersons wlio Ixdonged lo th(‘ past, and who were known tf) history 
atrd ti’adition. 1 [enee, sinc e king Sudraka is explicitly stated in the pro- 
logue to hav'e died, we are ('ompelh'd to arrive at the conc lusion that the 
second par t of tin* drama could not have beem written by hini.^* 

If king .Sudraka could not have written the \vhole of the drama, and 
jterhaps not even th(‘ prologue, we have to find out wliere his comri- 
bution ends and that oT his successor begins. To answer this question 
we have to examine the whole plot of the drama. In Act II we haveDar- 
diiraka saying the following aside: —“1 have made an enemy of Mathura, 
the Clhi(‘f Keei)er of the Gambling Houses. It will not do to stay here 
now. And, Ijcsides, my friend Sarvalaka has told me that according to 
a proj)hecy a cowherd hoy named Aryaka is going to be king. Every- 
body in my eoncliiion ol life' is joining his faction. So 1 had better go 
to him.” 'Fliis is excellent, no doubt, from llu* point of view of literary 
dtriitnetn^nt , but inexplicable* from the historical .standpoint, except on 
the basis of the following c oiisidc rations. It i.s ])ossible that the passage 
beginning with ‘‘And, besides,” and c‘nding with “go to him,” was in- 
serted ahc'i’wards by the s<*c'oud author of the drama in order to justify 
his eontimiatioii of (he drama, which would be taken uj) by him iri the 
IV Act in such a beautiful manner as not tcj create the impression that 
the drama was ever written ])V tWv) authors ! 

Keith, Ski. Drama, j). J.Kh 

'I’liis (lUriculty was foifserii l>y R. \\'. tVaser iiian\' years ago. ^vh(‘n he wrote 
the following “ Many of the .scenes .an* uiul<»ulMetlly filU'ci with all the exuberanee 
and artifieiality of an Kasiern poet’s imaginacion, wiiieli makes it rash u> assert that the 
wliole play is the work of one hand.” ( i'raser, .1 Literary History qf India, p. 28:}. Lon- 
doji, 1898). But Fraser has no argiinients excepting the one given above, in support 
of bis ass<*rtion. I daresay literary critic's could give further proof in support of my 
doubi about the double autliorsluf) of the A/A\. by examining the setting of the various 
scenes and of the. stage in the lir.st and second [>art.s of the drama. 
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But what strikes a student of history in regard to the continuity of 
the historical action is the suddenness with which the political plot is 
ushered in Act IV. When Sarvilaka gets into the cart with Madanika 
and starts to go, a voice behind the scene proclaims the following: — 
“Hullo ! Listen ! Listen ! The District Magistrate has issued the follow- 
ing Order — That there is a prophecy that truly the cowherd boy Aryaka 
will become king ! Feeling alarmed at this prophecy becoming true, king 
Palaka has removed Aryaka from his hamlet and imprisoned him in a 
terrible dungeon. Therefore, all ye, be diligent, each one of you, in his 
post!’^ Making all allowance for the literary merits this announcement 
might have in the drama, it cannot be denied that it introduces an 
underplot that requires an explanation. The change in dynasty that is 
suggested in the above passage is confirmed, for instance, in a later 
context when General Viraka summons Jaya, Jayamaria, Candantika, 
Mangala, Puspabhadra, and others to be on their guard, since Aryaka, 
who had been confined, had escaped from prison, thereby breaking both 
the chains that fettered him and the king’s heart. Gandanaka says to 
Viraka — -“Be quick so that the king’s royal power will not be able to 
effect a change of dynasty.” (Act VI). 

How important the above passages are in our estimate of the author 
of the second half of the Mk. will be evident presently. In the mean- 
while, we may note that in the main plot which is superbly simple, is 
introduced an underplot of considerable political significance. The 
author, who wrote the drama from about the middle of the IV Act, evi- 
dently was in some manner connected with the political plot. Further, 
the exquisite way in which the underplot is woven in the main action 
suggests that its author was an expert in the theory and practice of drama. 
From the many striking similes one meets wdth in the drama from the 
IV Act onwards, it is evident that their author was also a great poet. 
And from tlie many references to the artistic pictures painted on the 
walls of the palatial residence of Vasantasena, and the many equally 
artistic things that were visible in it (Act IV), it is likewise also clear 
that the dramatist was well-versed in fine arts. These considerations 
must be taken together with the next one relating to the use of Prakrit 
words. Although we confess that the use of Prakrit was, as the Sutra- 
dhdra rightly says, quite in keeping with the convention of the stage, yet 
it is permissible to assume that, from the middle of the IV Act, when the 
underplot is introduced, the use of Prakrit is, on the whole, more plenti- 
ful than in the first three acts of the drama. This makes us presume that 
the author of the second part of the play was a great master of Prakrit. 
Sixthly, the splendid scene of the court of justices as given in Act IX, wliich 
for its realistic thoroughness is perhaps unique in the whole range of 
Sanskrit literature, compels us to suppose that the author, who wrote 
it, was himself a person who was well acquainted with the rules of justice 
and who abided by them. And, finally, the fact that in the same Act 
(IX) there is a good deal of logic, and that in two of the previous Acts 
(IV and V), the author has a tendency to make lus characters lapse into 
a philosophical mood, suggests that he was likewise versed in logic and 
philosophy. 

Now we have to see whether there was any one who satisfied the 
seven conditions mentioned above, and who could have finished the Mk. 
in the manner begun by king Sudraka. It is more than a mere coincid- 
ence that there was in the same royal family to which king Sivamara I 
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belonged, a ruler who conclusively satisfies all the seven conditions which 
we have just now enumerated. Before we relate them in detail, it is 
worth while to follow the course of political events in the Ganga king- 
dom soon after the death of king Sivamara I. The history of the Gan- 
gas, which is by no means free from chronological and historical difficul- 
ties, tells us that, as we have pointed out elsewhere,*^ king Srivikrama 
(whose dates are uncertain), had two sons- — the elder of whom was called 
Bhuvikrama, and the younger, Sivamara I. King Bhuvikrama, as nar- 
rated above, was a great warrior, who defeated the Pallava king Nara- 
simhapotavarman in the battle of Vijinda, as a result of which the entire 
Pallava dominions passed under the suzerainty of the Gangas. The 
last year of king Bhuvikrama was A. D. 670. He changed his capital 
to Mankunda in the Ghennapatna taluka of the Mysore State. 

His younger brother called iSivamara I followed him. We have 
already said that he lived for a complete hundred years. His reign ended 
in 725. His son Durnvinta Ereyanga, we may be permitted to repeat, 
was placed as Governor over the districts of Torenad, Kongalnad, and 
Male. It must be confessed that the exact relationship between Siva- 
mara I and Durnvinita Ereyanga is nowhere explicitly stated in the epi- 
graphs. And in the Ganga genealogical lists Ert^yanga’s name does not 
appear. This fact is significant for our purpose. We may proceed with our 
narrative of the events of kingSivamara I’s reign which witnessed, as far as 
the internal affairs of the Ganga kingdom were concerned, stabilization 
of administration mixed with political anxiety from abroad. The form- 
er is cvid('nt from the many stone inscriptions ^v'hich replaced the cop- 
p<’r-plaU' grants that were till that time, common; and the latter is sug- 
gested by the a< tivith s (d' the enemies of the (i itigas. For iti this cen- 
tury, wlien the Gangas ^vcrc busy conquering the suuthdrn and eastern 
territories, they were attacked in the north-western parts of their empire 
by thcii enemies. ThcKadambas and the Western Calukyas of Badami 
challenged the claims of the Gangas to political supremacy. Of these 
the Calukyas were more difficult to deal with for the Gangas. First 
king Kirttivanna (A. D. 560-597), then the famous Pulikesin II (A. D. 
609-612), and, finally, the latter’s grandson Viuayaditya (A. D. 680- 
696) — these Western Cajukya monarchs brought the Gangas under 
their control, although they alw^ays treated them with special considera- 
tion, because of the great antiquity of the latter. 

For a brief space of about eighty years, the (ianga kingdom enjoyed 
prosperity and a reputation for wealth which secured for it the name of 
Srlrdjya or the “Fortunate Kingdom.” It is here that we have to ex- 
plain the significance of some of the facts mentioned above. For instance, 
we have said that king Sivamara Fs reign ended in 725; that prince 
Durvinita Ereyanga may have succeeded him; but that this prince’s name 
is not met with in the genealogical lists of the Gangas. Indeed, in all 
the Ganga records, the royal descent is traced from Sivamara I direct 
to his grandson Sripurusa II.*'^ The first regnal year of the latter is 
726, and he reigned from 726 till about 797. It was in his reign 

8* I have discussed this in my paper styled Th the Gangas, the Kadamhas, 

and Other Feudatory FamilieSi contributed to vol. Ill of the yci ics to be published by the 
Indian History Congress. 

H Cf. Ep, Car, IV. Gd* 47. 

M,AjA. for PP* 237-238. But it is a debatable point whether Sripuru^a 
lived till A. t>» 80E Sec M, AM. for 1 ^ 33 , pp. 237*238^ 
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iKat, as narrated above, the entire Ganga kingdom came to be called 
^rirdjya. 

We shall concern ourselves for a while with this ruler Sripurusa II, 
before passing on to the reign of his successtn-. Two facts may be noted 
in connection with king Sripurusa II. The first is that there was an 
interval of about one year after the death of king Sivamara 1 in 725 and 
the accession of king Sripurusa II. This l)lank in the royal succession 
is not commented upon in the Ganga records. We know also that in 
all probability king Sivamara Fs son was Durvinita Ercyanga; and that 
in the reign of his father, this prince, obviously in accordance with the 
ancient practice of the land, was placed as a governor over certain dis- 
tricts. We know further that Sivamara Fs grandson, the future Sripu- 
rusa II, was likewise placed as a governor over the Kerekundanad,300, 
the Elcnagarnad 70, the Avaneyanad 30, and the Ponkunda 12 districts. 
The second fact to be noted is that king Sripurusa II changed his royal 
residence from Mankunda to Manyapura (Marine in the Nelamangala 
taluka). Taking these facts into consideration, the question arises — 
Was there any conflict between Durvinita Ert^anga and a rival of that 
prince, who might have aspired to the throne ? Historians till now have 
not commented upon this detail, but in view of tlie soundness of the iden- 
tification of the author of the first part of the A//t. wath king .Sivamara 1, 
wc are, we believe, justified in assuming that tlicre was a ('onflict between 
Efeyanga and an unknown rival of his, which resulted in the success of 
Ereyanga’s son and successor Sripurusa II. No doubt wc could likewise 
assume that Ereyanga died as a governor. But this latter assumption 
would not only violate the identification we have proposed in this ])apcr, 
but also the statements which are available in the epigraphs relating to 
Ercyanga’s (son and) successor Sripurusa II. 

These statements in records, ranging from the middle of the scventli 
century t/) the end of the ninth century, afford am])lc ground foi- aflirm- 
ing thatSripurusa IFs accession was by no means a praccful (»ne. 'Phis is 
evident from the qualifying phrases “Jiaving obtained a g(jod kingdom” 
{saurdjyam upefya), and ‘'cveif victorious is the king,” which arc used in 
connection with Sripurusa II, 'Phus in a record of the same king, dated 
A. D. 749, we arc informed that “hacing oblaiiied a good kingdom,” 
''ever victorious is the Raja Sripurusa.”®^ in anotlier of his public 
grants, dated A. D. 770, wc have the following: — “having obtained a 
good kingdom, a king of superior qualities among all the kingdoms, 
ever victorious is the Raja Sripui'usa.”®J The same phrase is given to 
him in a record dated A. D. 797 and in another one, dat(‘d in about 
A.D. 900,** If anything could ]>e deduced I'rom this special phrase used 
ill connection with king Sripurusa II, and from the fact ol* his having 
changed his royal residence to Manyapura, it is the following— "Phat 
he had to struggle against an unknown rival, obviously of the main or 
collateral line of the Ganga house, before he came to the throne; that 
Sripurusa II won against him, thus preserving the royal succession in 
the main line; and that as a political measure he changed his capital to 
Manyapura, from where he could rule in peace. It is for this reason 
that Manyapura is called “the victorious camp” in records.®^ We arc, 
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therefore, justified in affirming that on the death of his grandfather 
Sivamara I, whom we have identified with king Sudraka, there was a 
civil war in the Ganga kingdom which ended in a victory to the grand- 
son of that ruler. The fact that Sivmara Fs son Ereyanga is not rnen- 
tioned in any inscription discovered hitherto, suggests that prince 
was worsted in the struggle hut that his (son and) successor Sripurusa II 
came out victorious. The successor of Sripurusa II was his son ^iva- 
mara II, with whom we are now directly concerned. 

I Let us now revert to the second part of our main thesis, viz-^ the 
I identiricati(ni of the second author of the Aik., who continued the work 
I which king^Lidraka liad either left incomplete or had deliberately brought 
I to aij end. We said above that this second author must have been in 
some manner acquainted with the political plot which has been so dex- 
terously interwoven in the ntain action of th(‘ drama. When we realize 
that king Sripurusa IL who, w'c presume, was himself involved in the 
plot, was followed by his son J^ivamara IT, we shall find that w'C have 
got over a great difficulty in the question of the identification of the se- 
cOTid author of the Aik. It was during Sivamara IFs father Sripurusa 
IPs reign that a struggle between lh(‘ rightful claimant (Sripurusa IPs 
father Ereyanga) and some unknowai person liad taken place; that an 
attempt had l)een made to supplant tlu‘ old dynasty by a ru'w one; and 
that in the end Sripiirusa II sue('ced(‘d in becoming king. It is precisely 
these facts which are K'fleeU'd in the two jiassages ndating to the j)lot 
and the change in llie dynasty, which wc liave died above. Tlie fact 
that king Pillaka in th(‘ drama, has not bee n endowed with any out- 
standing quality or even a generous epithet by ilie author, suggests that 
king Palaka represeiils the unknown rival of king .‘^rJj'mriisa IPs father 
faeyanga, wlio was worsted in the struggle, leaving to his son the credit 
of defeating the ])retender and of l esloring the glory of the main line of 
the Ganga royal house. In any case, Siipurusa IPs son Sivamara II 
was evidently an eyewitness to the above events; and this explains why 
he satisfies the first of ilie seven conditions we have enumerated above. 
We might unequivocally assert that king Sivainara II was himself the 
author, completed the drama which had ])een left cither incomplete 
by king Sudraka, Sivamara I, or which the latU'r liad delilxTately writ- 
ten in brief. 

We have now to see whether king Sivamara II (A. D. 7*,)7 — 815), 
satisfies the remaining conditions enumerated abo\"e, c/c., that he was an 
expert in the theory- and practice of drama; that lie was a great poet; that 
he knew the fine arts; that he was a master of Prakrit; that he ruled ac- 
cording to justice (dharma); and that he knew logic and philosophy. Be- 
fore we pl'oceed further we may observe that his l eign was full of mingled 
troubles. He lived in a world of endless calamities which, according to 
an inscription dated A. D. 903, were like matted pairs of top-knots or 
twisted top-knots.®^ We shall refer to the evidence of this epigraph 
presently. Here we may note that Sivamara II was first imprisoned 
by the Rastrakuta king Dluiravarsa, released by the latter’s younger 
brother Govinda, imprisoned again by^ Goviiida, and finally released 
and crowned by king Govinda himself ! Never in the entire history of 

It is not unusual in historical records to omit the names of rulers who cither 
failed against the rivals to the throne, or who were compelled to abdicate by the people, 
Ep, Car. X. Kl, 90, 
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the Deccan had misfortune so mercilessly dogged the footsteps of a mo- 
narch as in the case of the magnanimous Sivamara II ! But it never 
damped his spirits, and in no way lessened his dignity. In the direst 
period of his political vicissitudes, I^ivamara II preserved his wonderful 
equanimity. This special feature of his noble character will have to 
be borne in mind when we shall presently cite the evidence of epigraphs 
in support of our contention that he was the author who continued and 
perfected the drama which had been begun by king J^ndraka, Sivamara I. 

One of the earliest epigraphs which gives us almost all the details 
we need for our identification is tlie big copper plate grant hailing from 
the royal city of Manne (Manyapura) itself. In this Marine copper 
plate grant dated A. D. 707, which presume to be the earliestt year 
when J^ivamara IFs eldest son Marasimha is represented, according to 
the time-honoured practice of the rulers of Karnataka, as yuvaraja in 
charge of the (united) (Jangamandala, we have the following, 

among other details, about Sivamara H: . .desirous of beneliting 

others without se(‘king any lieneht for himself; having by his administra- 
tion of justice rooted out iht' ('vil ]n’actice of the Kali age; his skill in the 
practice of politics putting to shame Brihaspati; his character lik(‘ a stone 
pillar for the support dhanna destroycal by the myi iad chaauts of' tlu‘ 
hosts of evil kings; the wfU'ld of the twi('e-born gratified with his constant 
bestowal of gifts; whose rk)nations by absence of divided desires and by 
lienefiting all th(‘, ^v'•orld, exceeded the pouring foith of wal<'r by the re- 
gent elephants. Mor(‘ov(“r, plac(‘d in a world of endh'ss calamities like 
twisted top-knots, supporter of fine arts; fri(‘nd of the learned; able in 
protecting;. . . .famous as a poet; skilled in poetry; having s(‘en to the 
farthest shore of the Phanisuta-mata. (Patanjala system) diflicult to un- 
derstand; of firm intellect which was a touchstone to th(‘ sci(*nce of logic; 
his insight into the essence of the management of elephants {sdmaja-tantra) 
lowered the pride of the learned; of profound knowledge^ in expounding 
the system of the great yati born from the mouth of the female (*lephant 

(liaslint-vakrodbhava-yali-prarara-mata)^'^ ; author of a tn^atise on his 

own system of the treatnumt of elephants {(fajamata ) ; of no mean in- 
tellect; author of a work called Setubari(Uia\ gratifier of th(' circh' of the 
learned; skilled in all matters connected with tlu* drama, its combinations 
and branches 

Another record of the same yuvardja Marasimha, dated two years 
later (A. D. 799), confirms almost all the details about king l^ivamara II 
which are mentioned in the Manne copper-plate grant. This record 
called the Alur grant afTirms the following: — ‘Tlis (Sripiirusa IFs) son .. 
desirous only of Ixmehting oth(*rs without seeking any bencTit for himself; 
having by his administration of justict^ rooted out the evil practice.s of 
the Kali age; so skilful in the application of his own political theories as 
to bring shame to Brihaspati; possessed of character like a stone-pillar 
for the support of dharma destroyed by the myriad deceits of the hosts of 
evil kings; having gratified the world of the twice-l)orn with his constant 
bestowal of gifts; he whose donations free from motives and beneficial 
to all the world exceeded the pouring forth of water by the regent ele- 
phants. Moreover, by a band of idiots was he thrown in a place of end- 

The reference, as Rice correctly mainfainSj is to Pdlakdpyam of Palakapya, 
or Karenubha. My. & Coors;, p. 199 , 

§» Car, TX, Nf 
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less captivity; lie was the supporter ol' line arts, engaged in doing good ■ 
to the learned, the true birth-place of pure qualities; a leader of kings; 
a poet thus was he praised by experts in poetical composition. A clis- 
tinguished sailor able to reach the other shore of the unfordable oceiin of 
Panini’s grammar; possessed of firm intellect vvhicli is a touch-stone to 
test the science of logic; possessed of a thorough knowledge of elephant- 
training, with which he put down the pride of the learned in that art; 
endowed with profound knowledge in expounding the system of the great 
ascetic born from the mouth of a female elephant; an expert in discussing 
the new enquiries into many subjects proposed by the learned; perfect 
in the science of the management of horses; a sun in causing to unfold 
the lotus garden the science of archery; possessed of intellect sharpened 
on account of his own creation of a new treatise on the various uses of 
the i\isks of elephants; the author of a work called Setubandha; gratilu'r 
of the learned; an expert in the application of the principles of dramatic 
composition of various kinds. 

That the praise given to king Sivamara 11 in the above contempor- 
ary records was no conventional bombast is piovcd when we note that 
he is described in identical terms in a later record dated about A. D. D03, 
ol'4hc reign of one of liis successors call(‘d Rajamalla 11. In this incom- 
plete copper-plate grant hailing fromNarsapura, we have the following : — 

. .Moreover, brought into this world mingled with troubles, like mat- 
ted pairs of top-knots, supporter of line arts, beloved by the learned, 
devoted to policy, a birth-place of pure qualities,. . . .esteemed as a poet, 
skilled in poetry,. . . .was Sivamaradeva.”®* 

So late as A. D. 1077, when the Gangas had prac tically ceased to 
play their noble part in the politics of the Deccan, we iiavc a long and 
splendid account of this ruler in a stone iicscrij^tion discovered in the 
Jaina temple called Paheabasti at Humccha, Nagar taluka, Mysore 
State. It relates the following: — “His (i.e., Bhuvikrama’s) younger 
brother was the king Kama (or Nripa Kama), who haxing given an ele- 
phant to a supplicant, obtained the name Ckigi . . . /Phen known as \ ira- 
marttandadeva, was his (^Sripurusa ITs) son Sivamara Deva, who l)oie 
tlxc second name Saigotta, and wrote the Oajasastra call(‘d ^'{varndra-ruata. 
Moreover, what can be said of the king Sivamara's poetical genius 11 
in the world tlic Hajclslaka was imparted to a dumb inau, in j)lacc of 
being dumb he gained die power to speak 

Before we i)roeeed to siunmarize the evidence ot tlie above contem- 
porary and later records, which describe tlu' intellectual atlaiiiments 
of king Sivamara 11, it is worthwhile to examine the tw(j eontemporai y 
documents, viz., the Manne plates and the Aliir plates issued under the 
command of lhe_>vu'rt;YyV/ *\larasimha, in order to see whether the eulogy 
bestowed on Marasirnha’s father Sivamara 11 could be accepted as his- 
torically correct. Phey may be examined from the following seven 
points of view; — the find-spots; the name, designation, and duties of 
the donor; tlie dates of the gifts; the donees, their names, attainments, 
and religion; the name, nature and location of the gift; the witnesses; 
and the names and designation of the scribes who engraved the two docu- 
ments. 
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We shall take the find-spots. The Maijlje plates were found in the 
possession of a person called Salvanta Rudrappa in the village of Man^e 
itself in the Nelamangala taluka of the Mysore State; while the Alur 
plates were found in the possession of a man called Avalakondappa 
in the village of Hospet in the Jangamakdte hobji. (The first record 
was discovered by Lewis Rice prior to 1905, when Epigrahia Carnatica^ 
Volume IX was written; while the second document was discovered by 
Shama Sastri in 1924 when he wrote his Report of the Mysore ArchfBolo- 
gical Department). As regards the donor, he was the same Ganga prince 
Alarasimha; but his duties are different in the two documents. In the 
Manne plates, he is given many titles among which is the following — 
“By him, having the other name of Lokatrinetra, having the rank of 
yuvardja, etc., etc., named Marasimha, (who) was ruling the ak^anda 
(united) Gangamandala.’’ In the Alur plates, we have an equally 
long list of titles, among which may be noted the following: — He was 
Lokatrinetra by name, installed on the seat ot yuvardja, etc., etc. The 
next point in regard to tlic date will clarify a further detail about the 
yuvardja, Alarasimha. In tlie Manne plates, the date is given thus — 
“'fhe Saka year of this — three montlis after the seven hundred and nine- 
teenth year, on the 5th of the bright fortnight of Asaclha, in Lttara-Blia- 
drapada, Monday,'’ ( - A. 1). 797, June, Sunday the 4th, the week-day 
not corresponding).^’* Idle date oi the Aliir plate is given thus — . . . 
there having elapsed seven hundred and twenty years of the Saka era, 
there having also expired three years of his prosperous administration 
{dtmanah pravardhamdua-samvatsaresu irisu-samatite^u) , on Monday, the full 
moon day of the niontlx of' Sravana with Dhanistha constellation on the 
occasion of a lunar eclipse” (—A. D. 798, April the 1st Wednesday, 
when there was a Lunar eclipse, and when the naksatra was Dhanista) 
when there was of course lull moon.^^ The donees also arc quite 
different. In the Marine plates, the donee was the exalted Jaina 
Srivijaya, who had caused to be made the Arhat Jaina temple in 
Manyapura itself. Great praise is bestowed on this Jaina guru; and the 
Jaina temple which he caused to be constructed is said to have been 
“lofty and immaculate.” While the donee of the gift recorded in the 
Alur plates was the pious and learned Brahaman (descent and gotra stat- 
ed) named Sndhara, the son of the learned Brahman Ponnera. 

We come now to the fifth point — the names and location of the vil- 
lages given as gifts. The Manne plates register the gift of Kiru-Vekkuru 
village (its boundaries given in detail); while the Alur" plates record 
the gift of the village of Kottemba in the country of Manya (its boun- 
daries also given in detail). We may also note in this connection that a 
supplementary gift of certain lands were given to another Jaina guru 
called Prabhacandra, which is registered in the Manne plates; while 
in the Alur plates, no supplementary gift is recorded. The witnesses 
to both the gifts recorded in the Manne plates and the Alur plates, were 
the people of the Ganga kingdom which was called the 90,000 Province 
• — asya ddnasya-sdksinah Bannavati-sahasra-vi^ayafrakritayak. I'hc ofticial 
scribe, who engraved both the documents, was called Visvakarma- / 
carya ; but in the Manne plates, which are about three years earlier than 
the Alur plates, he is given the following praise — “Vi^vakarmaeSrya, 

Swamikannu Indimi Ephmeris, I, pp. 196* 

88 Swamikannu, ibid, I, p, 198. Tnc week-day in this case was Wednesday 
and not Monday, as given in the record* 
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acquainted with all the arts, skilled in the art of painting,’* which praise 
is not found in the Alur plates. Therefore, since the Mai^i^e plates were 
distinct from the Alur plates, although the donor of both was the same, 
and both were engraved by the same royal scribe, we may definitely 
accept them as historically correct. 

With the above conclusion before us, we may proceed to summarize 
the evidence we have outlined above, in regard to the character, attain- 
ments, and works of king Sivamara II, whom we have credited with 
the continuation and completion of the wliich had been begun by 
king Sudraka, Sivamara I. The evidence of the above epigraphs may 
be divided under the following heads : the liberality, the nature of adminis- 
tiation, the learning, the knowledge of fine arts, the greatness as a poet, 
the^nowledge of logic, the mastery of the theory and practice of dyama, 
and the literary works of king Sivamara II. 

That the ruler was an uncommonly liberal minded person, is evident 
from the statement that he was desirous of benefiting others without seek- 
ing any benefit for himself; and that his donations exceeded the pour- 
ing forth of water by the regent elephants. The nature of his adminis- 
tration was marked Ijy justice; and his character was like a stone-pillar 
for tlic support of the dfiarma. His learning was remarkable : he was 
the friend of the learned; and he had mastered the grammar of Patanjali. 
He was the supporter of the fine arts. As a poet, he was famous, being 
skilled in poetry. Indeed, one of his works to be mentioned presently, 
seems to have been extraordinarily beautiful. As a dramatist, he was 
skilled in all matters relating to the theory and practice of drama. He 
was well-versed in logic. But his most abiding gifts were his works on 
elephants and on a subject, about which we slialj mention in the next 
paragrapli. He knew about the management of elephants {sdmaja- 
tantra); he was the autlior of a work on the treatment of elephants {gaja- 
mata)y and of another work called Sivamdramata. A word about these 
t'wo works may not be out of place. The latter work called Sivamdra-- 
mata was in Kannada;®® while the former called Gajdstaka w'as in Sans- 
krit. About the latter we have the interesting information that if it 
was imparted to a dumb man, it would enable him to speak. 

If the above evidence is insufficient to prove king Sivamara ITs 
poetical genius, we may give a further example of a work by the same 
ruler, which is doubly important for our purpose. It establishes beyond 
doubt his ability as a poet; and it proves our contention made in the 
preceding pages that the second part of theMA., which seems to abound 
in Prakrit words, could have been written onl>^ by an author who was 
a master of Prakrit. In both the Manne plates and the Alur plates, 
we have the important statement that he composed a work called 
Setubandha {viracita^Selubandha^ in the Alur plates; virajita^Setubandha^ in 
the Mai;iiie plates). This work was evidently no other than the Prakrit 
work called Setubandha which till now was supposed to have been written 
by Kalidasa. Macdonell wrote thus about this work : — “We may men- 
tion in conclusion, that there is also an epic in Prakrit which is attributed 
to Kalidasa. This is Setubandha^ Building of the Bridge^ or Ravaf^a^vadhay 
which relates the story of Rama. It is supposed to have been composed 
by the poet to commemorate the building of a bridge of boats across 


Narasiinhacharya, KaokhmU^ 1, p» 17« 
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the Vitasta (Jhelum) by king Pravarasena of Kashmir.”^”® Without 
entering into a discussion of the historicity of king Pravarasena, who 
does not figure in the known genealogical lists of Kashmir, we may 
merely observe that for ppetical beauty, this work seems to have 
been classed with the works of Kalidasa. This alone explains why 
it was till now supposed to have been written by that great poet ! Tlic 
importance of the identification of its author with king Sivarnara 
n, so far as we are concerned, lies in the fact that it proves beyond 
doubt that ,the ruler was a master of Prakrit ; and that, therefore, 
he could certainly have completed the second part of the Mk.y 
in which, we may be allowed to repeat, there seems to be a larger pro- 
portion of Prakrit words than in the earlier part which we maintain 
was written by king Sudraka, iSivamara I. We may incidentally add 
that it is more than a mere autobiographical reference which Sivamara 
II makes to his own character — which he had tried to make as ideal 
as possible — , and to his great work Setubaridha^ in the passage attributed 
to one of the Gandafas, wherein we have the following about Carudatta’s 
noble character; — -“Stand out of the way, Gentlemen, out of the way ! 
Today is being taken out of the city one who was its goldless ornament, 
one who was a treasure of virtue, and a bridge that helped good men 
to cross over their difficulties.” (Act X). 

The literary attainments, poetical genius, mastery over the theory 
and practice of drama, and profound knowledge of elephant-lore which 
characterized Sivamara II, were by no means accidental gifts. We 
have epigraphic proof to maintain that they were literary gifts inherent 
in the great Ganga royal family. One of their earliest kings called 
Madhava II {circa A. D. 225-250), was the author ol a eonunentary on 
Dattaka's aphorisms , (erotics). 'I’he latter ^vas a work called V'aiseka. 
King Dundnita, another Ganga monarch, who ruled from A.D. 182 till 
510, mote a Kannada commentary on the fifteen .mrgay of Bharavi's 
Kirdtdrjuneya. With this literary genius imbedded in the Ganga royal 
mind, it is not surprising that Sivamara I, otherwise known asNavakama 
Sripurusa I, should have written the earlier part of the Af/c,, excelled 
in the -Science of erotics, and also have written a work on elephants 
called Kal pandr atnam. Both the poetic faculty and the insight into thf^ 
elephant-lore were transmitted to his grandson Sripurusa II, who wrote 
a work on elephants called Gajasdstra. These two literary traits were 
further developed by Sripuru§a II’s son and successor Sivamara II, as 
we have already noted above, and still further by a later Ganga ruler 
called Bhutugendra (A. D. 938-953), who is said to liavc been the son 
of Karenu (Palakapya) in the knowledge of the great science of ele- 
phants.^®* 

There is one detail which might be disposed of here. It is that 
which refers to the Kannada language which has been mentioned 
often above. It may be argued llxat rulers of the Ganga house, who 
reigned in a land that was predominantly Kannada in language and 
thought, could hardly have been the authors of a work which contains a 


Macdonell, History of Sanskrit Lit., pj). 331-332. 

See Ray, DHNl, 1, pp. I0;%183. 

M.A.R. lor 1920, pp. 40, 47, 43 ; Ep, Car. IV. Ng. 134; XlL Tm. 23 \ 
VI. Mff. 36 : IX. Nl. 60; M.A.R. for 1 ^ 23 , pp. 87, 88; Ep. Car. VIIL Nr. 35. On Ganga 
chronology, the reader is referred to Rice, My. & Coorg, and to my paper on Tk$ Bmas^ 
tht Gangas, and the Kadambas mentioned above, 
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very large percentage of Prakrit words. That is to s^y, it may seem doubt- 
ful whether we have to refer the term Prakrit, as has been understood by 
some scholars till now, only to these languages like Ardha-Magadhi, 
Saura.4eni, Maharastri, and the like, or to others as well which have 
not been included under the general designation of Prakrit. Here it is 
interesting to observe the opinion of authors, who lived in the tenth 
century A. D. One of them is the (cieljrated grammarian Nagavarinma 1 
(circa A. D. 990), the author ( iochandhombudhi iXnA Karndlaka-Kddambari. 
The former is tlic standard work on prosody in the Kannada language. 
In it we have the interesting statement that from Sanskrit, Prakrit, Apa- 
]}rahmsa, and Paisaci languages sjjrang up Dravida, Andhra, Karnataka 
and all other /J// languages. Without discussing this opinion of the 
gre.it grammarian Nagavarmrna, we may merely observe that in the 
seventh and eighth eentu t ies, it was universally accepted as an axiom in 
the Deccan that literary men should be well-versed in Sanskrit and Prakrit 
languages. This explains why we have in the olden times f|inte a 
number of men of letters, who were* proficient in liotli Sanskrit and 
Prakrit lauguag(‘s. f'or our purpose we may note that the use of Prakrit 
in tlie Afk. ran hardly lx* adduced in support of the theory that the 
work was uec(‘ssarily written in the first or second centin y A. 1). Keith’s 
comment in this coniu'c lion may be borne in mind here. “Nor can 
anything be deduced from tlu* pl(*ntiful exhibition of Prakrit, which is 
not, to Juilge from l^liasa, a sign of very early date; while the use of 
Maharast ri Prakrit would be, if proved, conclusive that he (Sudraka) 
is fairly la(e.“^^* 

TIL (B) TflE PRORtXM OF THE DaTE OF THE Mk. 

After having established tne identity of king ^^udraka with king 
Sivamara T, and maintained that the drama was continued and com- 
])Ieted by Sivarnara 11, we may now fix the chronological limits within 
whic h tin* drama might have been written. King Sivarnara I, as wc 
have* already s(‘(‘n, lived for one hundred years from A. D. 025 till 725. 
Supposing that he attained to literary perfection only in the middle or 
latter part of his life, and that he commenced to write after his accession 
to the throne in A. D. 070, it would mean that he wrote the fii'st part of 
the drama in the last quarter of the seventh and the first quarter of the 
eighth century. lu other words, the first part of the drama could not 
have been written earlier than the middle of the seventh century. And 
since king Sivarnara II reigned from 797 till vH15, we may reasonably 
assign the second part of the Mk. to the last quarter of the eighth eeiitury, 
wlx n that monarch’s military victory over the Rcistaakfitas liad earned 
for liini a great name and had brought peace and prosperity to the Ganga 
kingdom. That this wide stretch from the last quarter of the seventh 
to the last quarter of the eighth century, which was taken by the two 
royal authors to complete their great work, is not adversely reflected in 
the style of the drama is due to the genius of Sivarnara II, whose 
extraordinary literary skill ])ridged the two periods in a manner which 
has baffled the literary world, 

108 Narasimhararya, Kavicharitty I, p. r>tt. Ibid, Intr. pp. XI-XII for llie group- 
ing of these Dravidian languages by modern Philologists^ 

ICcith, Skt, Drama^ vp. I 30 , 
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III. (C) The Problem of Some Technical Words 

In addition to the above problems of the authorship and the date 
of the drama, we have another one which may also be treated from an 
historical point of view. This relates to some of the technical words 
like Bhattdraka, Rdsiriya^ and Kdneli. The word Bhatfdrakay for instance, 
has been interpreted by scholars in various ways. In one context it is 
supposed to mean “master,” and in another, “people!”^®* This is 
inadmissible from an historical standpoint. Whatever may be the mean- 
ing which lexicographers in later times attached to this word, we have 
definitely historical evidence in regard to its usage. When we meet it 
for the first time in the Gupta inscriptions, it is used in the sense of Pararna^ 
Bhafldraka, as one of the titles of the Gupta nionarchs.^^® In the his|ory 
of liie Deccan, the word Bhattdraka is said to have been only 
an amplification of the word Bhatdra or Bhalaray which was used in con- 
nection with goddesses, religious leaders, titles of kings, and ordinary men. 
The KavMj'geri stone inscription found in the Ron laluka, Dliarwar 
district, and dated A. D. 933 mentions a Bhatari degula, or temple of 
(the goddess) Bhatari, which received a sy>ecified gift from an official 
called Balia iiya, the Gamimda of Kavujageri As a title of kings, 
Bhatdra or Bhattdraka is used in the Deccan from the first quarter of the 
seventh century onwards. Thus the famous Western Galukya king 
Pulikesin II (A. D. 609-642) was given the title of parama-bhattdraka 
or the Venerable One. (This was of course in the Neruru grant of 
Gandraditya.)^®* The same title Bhattdrka is given to the Western 
Galukya king Vinayaditya in A. D. 680, Khig Vinayaditya’s son 
Vij'ayaditya Satya.h'aya is called a Parame svara-Bliatdra in an undated 
stone inscription discovered at Kuril takSti, Gadag taluka, Dharwar 
District.^*® That this was, indeed, one of the titles assumed by kings 
is proved by a record dated A. D. 767 in which the ( Janga kingSripurusa II 
is given the same title of Param^svara-Bhatdra.^^^ As a title of priest.^, 
we have VedavahanaBhattaraka, the recipient of a gift of a village from 
a high official of the rank of a Mahdsamaata (named), in a record dated 
A. D. 879.*'* In a record dated iibout A. D. 900, a learned priest 
called Sakari Bhattaraka, the guru of Netrasivacarya, is praised thus : — 
That he was a moon in the firmament of the line of pure Saivism."® 
Gandramauji Bhatara was the composer of a stone inscription dated 
A. D. 971, and found in Aihole, Bijapur district.*** There are 
numerous examples of Jaina gurus ^ who arc given the title of Bhattdraka^ 
which we abstain from citing here. What may be noted for our 
purpose is that the word Bhattdraka may be construed as “a Venerable 
One” “a Respectful One,” rather than as “master” or “people,” as is 
done by scholars. 
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In regard to the word Rdffriya^ scholars have been at pains to 
show the use of that word In the works of lexicographers. It has been 
taken to mean a military or police chief, although scholars seem un- 
certain as to whom to apply the term Chief of the Police. For 
in another context, the word prStivesikagrhapaii is translated into a 
‘‘Prefect of Police'* And in still another context, we are told 
that pmdhdndandadhdrakah was also the “Chief of the Police’* 
Evidently this is the result of relying entirely on lexicographers without 
caring to know the exact connotation of some technical words. It 
may he remembered in this connection that an office, whether it was 
that of the Cliief of Police of Chief of the Military, did not possess var- 
ious meanings in the same century and in the same monarch's reign 
in ine olden times in the Deccan. Historical records enalile us to give 
some explanation of this important word. The word Rdstriya is close- 
ly allied to the words Rds/raktl/a, Rdstrapati, and Rdstmmahattara^ which 
arc all designations of officials, who were placed over provinces. In the 
sense Rdsfroknta, it meant, “the liead man of the rdslra or province,” 
just as ih(‘ word Crdmakilta meant ‘"the liead man of a village, or grama.*^ 
The earli(‘st ust* of tlie word Rddrakuta in tlie sense of a provincial 
official is met witli in a record of Raja Pi ithuvimalla, the son of Raja 
Prabhakara. The grant is dated only in tlie 25th regnal year of some 
unknown reign; l:)ut. it is rightly assigned to A. D. In a later 

record dated A. D. 102() (jf the times of the J^llaliaras, we have the 
following officials mentioned — Rdstrapaii^ VisayapatL Niigarapati^ Niyuk’- 
tdniyukio, Rdjapurusa, and Janapadan}^^ In the sense uf Elders 
Councillors) of a Provincial (!ouncil {rd. Kt ramahaitadhikamnaJi), i\it ituxi 
is used in a record dated A. D. Xhese official designations 

existed in the Deccan till (lie end of the twelfth century A. D.^*^ 
The only sense in which we could take the word Rd^iriya, which is 
nearest to the word Rdsiraktlfa, is in that of a District Magistrate 
who had, as he has in our own days, tlie highest executive powers 
in a district. From the point of ihe*A//:. and its locale, we may maintain 
that the use of the word Rdstriya strongly suggest the atmosphere of the 
Deccan, tvJiere the word Rdsfra was used for about seven centuries 
in connection with provincial administratiom 

There is another word in tlie Afk, wlikii r<‘quires likewise an ex- 
planation. It is KdneJimdtdh, which has been interpreted to mean 
“Son of Kaneli."^^* The word is taken to ndVr tlie King’s Brother- 
in-law. Let us field take the word Kaneli in general. It undoubtedly 
has a Dcccani touch about it. Wlielher it is a contracted form of 
Kannahalji, just as Borivli is the shortened form of Boiihalli, and 
Khandvii is that of Khanclavalli, cannot lie made out ; but there is 
Iiardly any doubt lliat the word Kaneli lias a strong philological affi- 
nity to some of the Deccani words iik(‘ Kanueli Kamielli, Kannalli, 


Of. Paraiijpe, Intrd. to Mk. pp. XXIT-XXTIT ; Trans, p. G9 ; Text, p. 80 ; 
Notes, p. 49. 

118 Paranjpc, Trans, p. 90 ; notes, pp. ; Text, p. 1 13. 
li'J Paranjpc, 'Frans, p. IHi; IVxt, p. 127. 

118 Fleet, D.K.D,, p. 334. 

11^ Indimi Antiquary ^ \5 j). 278» 

1**1 Ep, Indica, XII, p. 130. 

*** Cf. Altekar, The Rashtrakutas and Their Times ^ pp. 1.78-1 50* 

111 Paranjpc, P- M; Notes, p. 20; Tnfr., pp. XXTII. Ryder’s trnm- 

lation of the word Juvjeli into Jackass {Little Cloy Cart, p. H) is altogether en'oueons. 
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and Kai;;inahal}i, which are met with in epigraphs as the names of viU 
lagts.^** As^ regards its meaning, V. G. Paranjpe, after refuting 
some of the interpretations given by scholars, and after maintaining 
that it is a word which does not occur in Sanskrit literature, concludes 
that it is a metronymic like Gautamiputra, Vasisthiputra, and M^t- 
hariputra found in the inscriptions of the Andhrabhrityas, and like 
the words YSdavimatali, Saurasenimatah, and Sumitramatah occurring 
in the plays of Bhasa. He takes this word to be “the proper name 
of Samsthanaka’s mother, who need not be unmarried, 

This explanation should be normally satisfactory to students 
of Sanskrit literature; ]>ut we may venture to give its historical expla- 
nation, in view of an interesting point suggested by it. We havc^ just 
said in the preceding paragraplx that the word Kaneli has a strong 
resemblance to some of the names of villages in the Deccan. If this 
resemblance were accepted, and if w^e were to refer the word Kaneli 
to a village of that name, then, it ill fits in with the suffix tndtah^ We 
have, therefore, to find out whether the word Kanelimatah could not 
be interpreted in a more rational manner. This could be done if we 
were to note that the ending mdiaU is the' exact Sanskrit equivalent 
of the DravicUan word amma. We have to find out whciher men in 
those or in later times had names, which ended in this seemingly fe- 
minine suffix of emmUy which stands for mother. Wc have already cited 
the example of a brave soldier called Nagamma of the Ka>^a*vam§a, 
who died in a battle in the seventh century A. D. In the Annigeri 
stone inscription dated only in the f)th regnal year of the Western Ca- 
lukya king Kirttivarmnian (A. D. 746-757), we have Kaliyamma, the 
Gamiinda of Jebulageri, commemorating the construction of a Jaina 
temple [cediya^ caitya)}^^ Gamimda Sami Kaiteyamma granted a specified 
gift of land and money to certain people in A. D. 941, in the reign 
of the Rastrakuta king Krsna III.'*® In A.D. 980 we have a learned 
^dkta scholar called Ereyainman-Diksita, in the reign of the Western 
Culukya king Aha'/amalla Nurmmudi Taila II. In an undated 
record of the Rastrakuta king Prabhutavarsa Jagattunga Govinda III, 
there lived a man called Ecamma.'** In another record dated A.D. 
907, we are told that Mayiramma was the governor ])laced over 
the district of Alulgunda Twelve, in that year in the reign of ilie 
Rastrakuta king Arnoghavaisa.***^ 

These examples are enough to prove that there were names of 
tnen which ended in the suffix amm^, which sometimes, no doubt, took 
the form amtmn. If this is admitted, it is not unreasonable to sup - 
pose that in like manner Kanelimatah could have been merely the 
name of a man, the suffix mdtah standing for the Dravidian amma, and 
that it need not be interpreted to mean the “Son of Kaneli,” as has 
been done by scholars. It is too premature for us to maintain that 
Kaneli could be taken to mean the name of a dynasty. But it is evi- 
dent from the drama that the King’s Brother-in-law belonged to an 

Af.A.R. for J012, p. 40 ; Ep. Car, IX, Bn. 122 ; ITT, Ng, 82, etc, 

Hi Paranjpe, Intr. p. XXIII. 

1*6 Bomhay-Karnatak imeriptian, no, 5, p, 3. 

Ibid, no. 30, p. 24. 

*** Ibid, no. 45, p. 30. 

no. 6, p. 3. 

fhid, no. 28 , pp. 10 * 17 t 
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ancient and great family (Act VllI). VVe do not know whether ihe 
word Kaneli had anything to do with the Kannuja-vamsa, or the dy- 
nasty of Kannula, which figures in A. D. 1208J*® It is not unlikely 
that the earlier word Kaneli might have taken the shape of Kannula 
in later ages. 

Ill, (D) The Problem of Uajjain and the Asvamedha Sacrifice 

The fact that the scene of the Atk. is laid in Ujjain has led some 
scholars to maintain that the author must necessarily have hailed from 
the northern regions, perhaps from Malwa itself But tliis is altogether 
a fcfllacy : there is no ground for assuming that because an author 
selects a particular city for the scene of his action, he must necessarily 
be a native of that city. It w^ould be as absurd to think of king 
Sudraka as a native ol' Ujjain, because he lias laid the scene in that 
city, as it would be to think of Shakespeare as a native of V^cnicc, be- 
cause he selected VVnice as the city where the action of Aierchant of 
Venice is laid! King Sudraka’s genius lies precisely in the fact that 
he cleverly put the contemporary world and posterity off the track 
b)' laying the scene of action of his drama in a city wdiich was, from 
many points of view, one of the most romantic spots in the whole ol 
India. But it must lum* been apparent to the reader that there is 
nothing in the drama to warrant the aSvSumption that king Sudraka 
was ever a resident of Ujjain, or that he ever belonged to northern 
India. On the other hand, all evidence in the drama conclusively 
proves that the loyal author of the fiist part of the Afk. was csscnlially 
a southerner. 

The mention of the asvaincdha sacrifice is an equally clever attempt 
on the part of the author to bafllc posterity. Tlicrc is no historical 
proof of that famous sacrifice ever having been conducted by any Dec- 
cani ruler in the seventh century, when the political situation made 
it impossible for any king to celebrate that ancient sacrifice in the tra- 
ditional manner. If at all w^c could hazard to say anytliing, it b 
that the ruler performed an asvamedha sacrifice in the allegorical manner 
as given, for instance, in the Cchdndogya UpanuadA^^ 


Ibidi p. 56. The absurdity of maintaining that ihc King's Brother-in-law wAs 
the *‘Son of Kaneli’* is apparent when we try to banskiitiae a similar ending in 
thus — for Kaltcyammfl ! 

Read Macdontjllj Skt, p, 
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LNTRODUernON 

W SEE the time approach/’ wrote a famous hlsloriaii, '‘in which 
J[ we shall no longer have to found modern history on the reports 
even of contemporary historians, except in so iar as they were 
in possession of personal and immediate knowledge of facts ; still less, 
on works yet more remote from the source ; but on the narratives oi 
eyewitnesses, and the genuine and original documents/’^ It is indeed 
true that modern history — not all of it, imfortuuatcl> -has come to insist 
a great deal on the need for adccpiate documentation lor the facts and 
theses it expounds, and further, on the reliability and genuineness c>l 
these documents thcmscK'cs, But while this trait ol' recent historical 
work, taken by itself, would have tended perhaps to make liistory a weari- 
some compilation of dates, cross-refcicuccs and foot-notes, another 
characteristic of recent historical study has helped to save us from this 
fleshless spectre : it is the tendency to pay less attention to the mere 
chronology of events and to lists of rulers and their wars, and more to 
the forces lying behind these men and these ev ents — atmosphere and 
attitudes, socio-economic conditions, religion and culture, and the innu- 
merable host of elements that goes to make up the life of a people. 

Modem historical scJiolarship therefore has come to rely mote and 
more on first-hand accounts of men and their deeds, preferring at thc 
same time that these accounts should be alive and real, pulsating with 
the life of the people of whom they speak. It is in the light of thes(' 
two qualities that this essay proposes to examine the importance of 
Jesuit letters in the study of Indian History. 

THE JESUIT LETTERS 

What are the Jesuit Letters ? I can do no better in the way of at) 
answer than to quote the words of the Rev. H. Heras, S.J. on the subject: 
“In point of fact the first injunction about letter writing among us, 
comes from the very peh of our founder St. Ignatius of Loyola. In the 
Constitutions of the Society of Jesus which he wrote in Spanish there is 
the foUo>Ying paslage, which I translate directly fiom the original i 
Tt will be of great help (to the members of our Society) the writing 
of lettm between the subjects and the superiors; Which custom will 
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cause a ihorough knowledge about each and about the news and 
events narrated (in those letters) that come from different parts. About 
which (letter writing) the superiors and in particular the General and 
the Provincials will take a special care. They will order the things iu 
such a way as to obtain that in every place, they should know about the 
things that are being done in other places, which is a source of mutual 
consolation and edification in Our Lord.’* 

‘‘St. Ignatius therefore lays stress on the importance of letter writing. 
Not long after him, letter writing amongst tlie Jesuits was systematized, 
and as such it is found in the Declarations appended to the Constitu- 
tion j. It was consequently ordered that every four monlJis from every 
house of the Society they should write to the Provincial about the things 
tliat have happened in the past four months ; and the Provincial should 
send the General a copy of these letters while other copies of the same 
should be sent to the other houses of the Province.^"”"^ 

It is quite obvious tliat these letters arc not the transactions of a 
Historical Society but deal primarily and essentially with the work of 
the Jesuits, but since this work cannot be well understood without a 
knowledge of the background in which their labours for the Catholic 
Faith are set, it is useful, almost necessary, to give some idea of this, and 
hence the importance of these letters in the writingof even secular history. 
Says l?ayne in this connection : “The range of their outlook natural!)’ 
determined the range of their letters. These were written for lhcpur|)osc 
of keeping the Superiors of their Order in toucli with the Missions, and 
informed as to the progress that was being made. They may, in fact, 
be deserib('d as progress reports, or eollectiveh’, as ‘olHcial correspon- 
dence.’ The references they contain to tlic public affairs of the day arc, 
in consequence, few in number, and relate, with rare exceptions, only 
to circumstances that came under the personal observation of the writers, 
or had a direct bearing on their lives, or the work of their calling. 'Fhe 
information contained in such references is sometimes detailed and of 
great value: in other eases, and these arc unfortunately the more numc- 
Z'ous, it is disappointingly meagre and vague. 

V’ery oi’tcn these letters were written in great detail. The love 
tliat the members of the Society have always borne one another, the 
dcsiic to share jo\ s and sorrows, to expose needs and seek advice, would 
tend to make them so. But there is another evident reason for their 
length, it is the time these letters took to reach their destination ; it is 
worthwhile hearing an account of this from a missionary himself : hero 
is VN^liat a Spanish Jesuit wrote fromCanchcu, China, describing the man- 
ner, and times, how letters arc sent from the Orient to Europe, and 
from Europe to the Orient : “The advice boat leaves in December of 
this year, viz., 1689, from Macao it takes tlirec months to go to Goa, 
so that it arrives in that city in March. The letters arc kept waiting 
the whole of the year 1690 in Goa. Thereafter tlwy leave Goa in January, 


* Aivntftiicnta If islorica idol is yesUi h\l\\ Afomimi'tii a ignatii de 

Lvyoia Comtitutiotici Societatis Jesu, IJ, Tan VlII, e 1, No. 0, p. (Ilomc> 

H. Her as, S. J. jfestiU Utlcfs and Aaounh (Reprinted from the papers to be read 
the ISth Session of the Indian Historical Record# Commission, Mysore, 1042}, p, I, 

♦ C, H, Payne, introduction to AUar and the JemiU^ p. jd. 
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1601, and arrive in Lisbon in September of the same year, and thence 
in a month or two they arc received in Aragon in October, 169L From 
Aragon they answer in January or February, 1692; these letters arrive 
in March in Lisbon, in which month or at tlie beginning of April the 
ship for India leaves and arrives in Goa, in the same year, 1692. The 
letters wait there till April, 1693, when they leave for Macao, and in 
three months they arrive there. And so, the letters written in Spain, 
1692, are received in Macao in August, 1693, and thence they arc sent 
to the Fathers who are here in China. In this manner it is clearly 
seen that four years arc necessary for an answer to be received to a letter, 
with the provision that in this calculation there may be some slight 

difference, more or less, depending on the stale of the sea and winds. 

« 

J^Vnir )(‘ars ! This was in 1089, and a hundred years and more 
before, when the Jesuits first arriwd in the East, conditions were worse 
if anything, and letters from India would take about a year to arrive 
at their destination. 

Nor is it difficult to sec that the Jesuits did tlu'Ir work wkh their 
usual thoroughness, l^hcir worst enemy vcill not accuse them of“ negli- 
gence, and the ol.)cdi(nice which characterises tlir Order ^\ould make 
them all the more eager to fulfill the instructions of their Founder. 
And that tliey did so in fact is shown liy these words of Fr. Monserrate, 
autho^' of the Mongolica: Legal ionis Commentarius : 

'‘For tills and many otiicr icasons, c\'<‘r sirnc the days of our 
Father Ignatius of h ippy memory, who was the first to prescribe it, it 
has beconu' customary in the Society of Jesus to write down whatever 
occurs. Rodcric Vincentius, the Superior of the Province of* the Socict\' 
in India, what lirnt' \vc set f)ut to go to Zelaldin Equebai', King of the 
Mongols, charged me to record whatever would happen, both on the way 
and during our stay with the king. The natun' of' my calling and tlie 
rule of the Society imposing on rnc the obligation of obeying to the 
letter, I so confoniK'd to his order that, every clay, at night, for full two 
years and a half, I committed to writing the events of that day. In 
this daily labour of a chronicler, I have described llic various particulat s 
which my travels and circumstances brought under ni)’ notic(‘. These 
are : riv'ers, towns, countries, the customs and manners of peoples, 
temples, religions. .. the Chabul war. 

The Commentarius is not one of the letters we are speaking about, 
but the painstaking care here evinced would certainly not be lacking in 
the letters cither. 

The popularity of the letters, from the Interest that Catholic LuroptJi 
took in the spread of the faith, and the more general interest in the newly- 
discovered East, was greater than wc can noW imagine. Nor Was their 
influence small, and it is not diflicult to believe that many a young marl 

Ttorri \h\^ rxiiart of a Icttf't to in* fouiid iii Vf^yn^e.s and Travel. s\ Vo\. !J, II, 
CataiogueNo. 7.18, Maggs liios. Ltd. , JiOndon. I take this oppoitunity tU llititik Messts. 
Maggs Bros, for their kindness in keeping me po.stcd with their catalogues of' voyage and 
travel documents I 

T Memoirs of the *Vsiatic Soc. of Bengal, VoL III, no, 0, p, 518. (Jesuit LeUtrs 
and Allied Papers on Alogor.. ccL by Rev, H. Hosten, S.J.) 
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first felt within himself the call of Christ to the Society when reading one 
of those moving letters of St. Francis Xavier, so full of zeal and charity. * 

We do not propose to deal here with a second kind of Jesuit writing, 
the “acrounts” or “histories,’’ tlicy arc also very ust^ful to the historian : 
“These histories wcie written by learned Jesuits in Europe who had 
access to first-hand authorities, and they W(‘re ('on^juled witli considerable 
skill and fidelity.”'' 'Fhc work of k'r. Monserrate, tliouKh not really a 
letter of th'‘ kind we speak of hen*, could hav^e been dealt with in this 
.ariicle as b(‘irit( a first-hand account of Indian affairs, but time and spare 
]>reclude it ; the interested reader will find the subjec t W(‘Il studied by 
the IT. Ifosten, 8.J. in th‘‘ work afonuncutioued. Th(‘ cjiiestion 
of'tlr' “accounts'’ and “iilstories” is d:*alt with in Fr. Herads artic le. 

THE FUBIdCATIONOFTHE LETTERS 

lir‘fore poKCC'dinc'- to discuss tli * iinjiortance of' the Jc'siiit letters, 
a biacf ac'Count of thedr publication and present wh(‘reabf)Uts will not be 
out of place. The edifieaiion they could i^ive and the information tliev 
('outained inclined the Superi(jrs of the Soeic'iy to liave tliein puhlishcal 
a!id arcordiiy^Iy in loSl ({^* /a/Zror Anniu‘ or Annual Letters (ilic'v 
W(*re s<*ut to Euroj>e, and often publis}i(*d, ycaily) were fii’st publish- 
ed in Rome. With a brc*ak bc'lwcaai ! h 1 f- 1 hoi ). the ])ubIi(‘atiou (jf 
the LiUt‘rd‘ jhinu't was diseontinued lor i;*()od in if)ol, l)y whiih time 
forty volume's had l)C‘en publislu'd. In a periodical ])ubli(‘ation 

imdco' tlie ^’eneral title Afufiunif^ntn Ili.stourd S’lcitidlis Jt’su a Patribus 
f'justh'/n Sfjcietatis cdita, i Historical l.)ocuments of tiu* Society of' Jesus, 
j)u)dislu‘d b) the Ibuluas of the* s.imc* So(d(*l\') was sttUtcal in Madrid 
and (a)ntinia'd till 1 h’Jd, wlu'ii tlr* hc'adquarters of tie* publication 
were iransl'erred to ITomcr and it was ('oiivcated into an iuteriialiontil 
conec'rn. The coll(‘ctie)n of XavTi Ian documents ( AfortKm 'nta 
p(d)lish(‘d in this serlc'S is (d'<»i'cat intc'ivst to students of Indian History. 

The haters that the seaiit'red Jt‘suits sc'ut to Rome from the four 
eorners of the world were often published mtoff ic dally by Jesuits ara! 
otle^rs. It is practically impossible*, and unnecessary in this sliort 
(*ssay, to catalogue* all tlie letters referrirw to India ])ublished in this 
iinofhc ial manner. We mention howevc'r Eoekman's 'Travrls of the Je- 
suits ( Fwv) \ (jlumes ) not because it is the most \alual)lc‘ but bc'c'ause 
being in English it is })rol)abIy better known in India. 'Flic editor in the 
dedication cjualifies the Jesuits as “a ])()dy of Mc*n whose lilerarv Fio- 
duclions will be as aece])tal)i(* to you as the Fc'iiets and Practices asc rib- 
ed to tlu'in must be* distasteful the Ijook contains sc‘vc*ral Ic tiers 

nderring to India. (1. H. Payne has also two beyoks ^\dlere Jesuit docu- 
ments tliough not letters provide the main, or luther all the mateiial.‘^ 


8 “A (riciid srni nir from Rouk* <i ( upv tif u l(M{(*r t>( Master Fraiu is X;t\ ier 
ill whirh (hat (‘mincm Father relates the abundant and wondei (ul fruit ol stiuls s^iven 
by the Lord, and tiiaiiks CkkI for the eonlirmatitm of the Soei<*ty ol Jesus i)y the Holy See. 

.Vt tliose words I bi'gan to wake uj) .as it wc-rt* Irom a long sh'ep. and found myself 
stirred to the deptlis of my soul. I f. J. Natlal, S. famous educationist ; (juotetl 

by J. Brodriek, S. in The Origin of the Jesuits, p. iMg>. 

^ Maclagan, Ihe Jesuit at the Afughal Court, pp. o-tl, 

I.ockman, op. ( it. (London, John Noon, 1743), p.i. 

(d. H. Payne, Akhat amt ihe Jesuits and Jahaugit and the Jesuits ( The Broadw.ay 
fravellf'rs ; (i, Koutledge iS: Sons, Loiulon), 
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But If the published letters of the Jesuits are numerous, the un- 
published are perhaps still more so. In his article Fr. Heras lists a num- 
ber of place where these may be found. In brief they are : the Archives 
of the Society of Jesus in Rome, perhaps also the Archives of many Jesuit 
Pnwinces and Jiouses specially in Portugal and Spain ; the British Museum 
and in particular the Marsden Collection ; the National Archives of 
Lisbon and peril aps of S])ain also ; the National Archives at Goa 
finally in private collections, Jesuit letters from which appear in the 
market from lime to time, as can be seen from the catalogues of Alessrs. 
Maggs Bros., London. Incidentally many oi' these important letters 
have yet to lie translated into English ; th(' present author has made 
some efforts in this direction and hopes to publish the results of his work 
in the course of time. A reference to Jesuit bililiographies will not be 
out of place : ‘‘The erudition of the Jesuits has been nowhere more 
markedly displayed thnn in the bibliographies which have been prepar- 
ed of the literary out-turn of the members of the Society, these are 
esttremely ns(Tul in any investigation of Jesuit dociim<‘nts. They date 
from Ribandaneira’s {1G()*2. lOOSj to Soinmcrvogers (1800). This 
latter wiih supplements by Fj . Riviere, remains (lie standard work fur 
reference. 


THE \^MAJE OF THE JESITT LETTERS 

Lest it should lie thought that the Jesuit Ta tters are just a hobby- 
horse of ours and that we are labouring the point of their value, it may 
be advisable to begin by slating that the importance of Jesuit documents 
in the history of other countries besides India has been widely recognized. 
To take one single instance we have the Jesuit Rfdations of C3anada. 
These documents, published yearly, 1 1 f>7.‘b embrace letters sent by 

Jesuit missionaries in America to their brethren in Europe, and form the 
most important, and often the only material for the history of* Canada 
for that period. Some of these volumes became so rare that they eould 
not be found even in tlie great libraries of Eurojie. 'Tht* Canadian 
Government, realizing the historic value of the R(‘lations, asst inbh d and 
reprinted them in three large tietavo volumes in 1818. Afurthei' tribute 
to the value of these documents is thcTliwaites edition of the Jesuit 
Relations and Allied Documents, seventy-three volumes, published in iSOf. 
Non-Catholic historians, in searching for documents bearing on the early 
history of North America, gradually liecame accjuainted with the Jesuit 
R(‘Iations, and discovered in them a mine of information and of heroism. 
They then began to make known to the vv^irld at large the priceless 
treasure which they had found. Parkman, in particular, gave to the world 
his history of llie Jesuits in North America (Boston, 1878), where Ijc 
says : “Though the productions of men of scholastic training, they, are 
simple and often crude in style, as might be expected of narratives hastily 
written in Indian lodges or rude mission houses in the forest, amid an- 
noyances and interruptions of all kinds. , In respect to the value of their 
contents, they are exceedingly unequal. Modest records of marvellous 
adventures and sacrifices, and vivid pictures of forest-Iifc, alternate with 
prolix and monotonous details of the conversion of individual savages, 


From personal investigation we are fairly sure this source lias been com|>letely 
depleted, and that there remain no original letters there now. 

Maclagan, The Jesuits and the Great Mogul ^ p. 10, 
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and the praiseworthy deportment of some exemplary neophyte. With 
regard to the condition and character of the primitive inhabitants of 
North America, it is impossible to exaggerate their value as an authority. 
I shall add, that the closest examination has left me no doubt that these 
missionaries wrote in perfect good faith, and that the Relations hold 
a high place as authentic and trustworthy historical documents.”^* 

And the value of the Jesuit Letters from India is surely not far behind 
these, and it is to the credit of modern historians that they have recognised 
this fact, and their unanimity of opinion is in itself a proof of the worth 
of these letters. To list their appreciations would be tiresome, here arc 
just two instances : says Vincent Smith, ‘‘Failure to read the Jesuits 
has resulted in the currency of much false history. The Fathers were 
highly educated men, trained for acute observation and scholarly writing. 
They made excellent use of their opportunities at the imperial court, 
and any book which professes to treat of Akbar while ignoring the in- 
dispensable Jesuit testimony must necessarily be misleading,**^* and 
Maclagan, “...they emerge from the examination with the greatest 
credit and may for historical purposes be looked on as authorities of a 
very high order. **^® 

We have already remarked that one of the characteristics of modern 
historical work is aliveness. The Jesuit letters are certainly very much 
alive. It is not difficult to imagine the difficulties and dangers that the 
priests of the Society had to undergo in their labours for the spread of the 
Gospel in those early years in India, and while describing these the letters 
contain much interesting first-hand information about the different 
countries where they were labouring, of men and manners, religions and 
idols, politics and pageantry. The Fathers were new to India hence 
all was of interest to them, as curious and cultured investigators, all 
full of novelty — the aspect of the land with its eastern panoramas, the 
climate and the soil full of a foreign vegetation, the customs and the cults 
of the people, their dialects and idioms, their very features and mode 
of dress — all this impressed the Jesuits very vividly, and their correspon- 
dence reflects like a mirror of varying clarity the different phases of Indian 
life and character, making thus their letters so interesting and important. 
“As contemporary records, they are redolent of the atmosphere of the pe- 
riod. They familiarise us with the common sights and the little everyday 
occurrences which are seldom part of the stock-in-trade of the profes- 
sional historian, but which do more than anything else can do to bridge 
the gulf between the present and the past. Incidentally they^ bring 
us into touch with the administrative machinery of Akbar’s kingdom, 
and introduce us to various types of state officials..., shedding many 
interesting sidelights on the duties they performed, and in the manner 
in which the law of the land was administered. At the same time 
they illustrate, belter than any other part of the Histoire^ the daily life 
and surroundings of the humbler classes of people. ’*^^ 


Preface, pp. V-VI. Quoted by Martin Scott, S. J., Isaac yogUeS^ MissioHiit 
and Martyr (P. J. Kenedy & Sons> New York, 1927), p. XI. 

Smith, Akbar^ the Great Moguls p. 7. 

1® Maclagan, The Jesuits and the Great Moguls p. 18. 

1^ Payne, Akbar and the JesMtSi p. XLII : speaking of the stories and inciderUf 
narrated in du Jarric’s work* The remark applies very well to the Jesuit Icttcri* 
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We may here refer to another trait of these letters which enhances 
as well as, in another way, lowers their historical value. It is what 
has already been stated before, that the Jesuits did not mean to write 
history, “the attitude of the Fathers towards the general affairs of the 
Empire was one of indifference.” This “attitude of indifference” while 
ensuring on the one hand impartiality, and an objective account of men 
and events, would tend on the other hand to the omission of descrip- 
tions of events of solely political importance and perhaps to an accept- 
ance of reports regarding these events without adequate verification. 
But of this more later, meanwhile let us bear in mind this attitude of 
impartiality of the Jesuit mind towards Indian events. 

A further claim which the letters possess is their range in time ^and 
space. From the arrival of Xavier in 1542 down to the days of the sup- 
pression of the Society at the end of the eighteenth century, the letters 
provide a shifting panorama of Indian events. Their study is essential 
to obtain a clear view of the Mughal period, so critical for India, all the 
more so since they cover a period where other documents arc scanty.^* 
And the letters are also important for the study of the years of Portuguese 
rule in India. 

Nor are they less extensive as regards space. As befitted their 
pioneering genius, the Jesuits covered the country from Comorin to 
Kashmir and went beyond, into the vast unknown of Tibet, and from the 
west coast to Bengal. Andrade, Goes, Fenicio, Monserrate, are names 
with which no student of the history of Asia can aflbrd to be unacquainted — 
these men entered, centuries ago, lands which baffle the explorer even 
to-day. 

Next, let us remember who the authors of these letters were : not 
uneducated adventurers who were just passing through the country, 
but men of learning and culture who made India their home. “I believe 
it will be granted, tha t no Men are better qualified to describe Nations 
and Countries than the Je.suits. Their Education, their extensive Learn- 
ing ; the pains they lake to acquire the Languages of the several Regions 
they visit; the Opportunities they have, by their Skill in the Arts and 
Sciences, as well as by their insinuating Address, to glide into Courts, 
where Access is often denied to all but themselves ; Their Familiarity 
with the Inhabitants ; their mixing with, and, often, very long Abode 
among them; these, I .say, must necessarily giv'e our Jesuits a much more 
perfect Insight into the Genius and Character of a Nation, than others 
who visit Coasts only, and that merely upon Account of Traffic or 
from other lucrative Alotives.”^^ That the Jesuits were men of learning 
and culture will be readily granted we are sure; that they had the necessary 
background of history and geography for their survey is also evident ; 
that they took the trouble to learn the language and the custom of the 
people the works of de Nobili, Beschi, and Fenicio amply prove. But 
they have a further claim to be believed : their familiarity with the 


^ Cf, Akhar, the Great Mogul, p. ; Maclagan, The Jesuits and the Great Mogul, 
p. 52; Payne, Akbar and the Jesuits, p. XLUl. 

Guerreiro’s Relaeao, edited by Antonio Vieira (Coimbra, 1930)* Introduc* 
tion, p. XII* 

Lockman, op* cit., p. VIIL 
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rulers of India (the relations between Beschi and Chanda Sahib are a 
striking illustration) which would enable them to get first-hand news 
not from the court alone, but also from the various states through which 
they accompanied the sovcixign; but while familiar with princes, they 
were in no sense courtiers, hence free from the temptation to flattery, 
adulation and deceit to which these are exposed*^ ; that the facts set down 
are not mere figments of Jesuit imagination, but the considered work of 
men and prudence and judgment will be quite clear from a perusal of 
Monserrate’s introduction to his Commentarius. Their long stay in India 
enabled the Fathers to be in touch not only with the princes, but with the 
people as well. In the South specially, Jesuit missionaries living as 
Indians among Indians were enabled to gather much useful knowledge 
not^nly of their manner of life, but also the more important intimate 
knowledge of their character, 

A last argument in favour of the letters is the confirmation of the 
information they contain by contemporary historians and local tradition. 
To take only a few instances — Monserrate’s description of Afghanistan 
has been proved to be remarkably accurate^^ ; several events mentioned 
in the letters can be checked against the statements of Hawkins,** 
Thomas Jones, and even Badaoni himself/^"' while Jahangir’s own 
memoirs provide a means of verification ; finally local tradition 
often confirms what the Fathers had to say about these places and their 
customs.*® 

Let us conclude by stating quite clearly that we do not claim anything 
like infallibility for the Jesuit letters. The autliors were men, and, like 
the rest of their rare, sui)Ject to error. Though few Europeans got so 
close to the soul of the people as did de Nobili and Fenicio, yet it is 
possible tliat a foreign upbringing might have made some of the Jesuits 
unconsciously unsympathetic to Indian manners and customs. Though 
few, if any, of the early visit«)n; to India tnok the trouble to study tlic lan- 
guages of die country as did .Stephens ;ind Brsihi, yet it is possible that 
unfamiliarity with the languages sjioken around tlnun led to some mis- 
takes in the collection and interpretation of facts by the Fatliers. Though 
widely-travelled in India and inclos(‘ touch witli its atTairs, yet it is possi- 
ble, as we said before, that not being historians essentially, they omitted 
to mention important political events in their haters. Finally, in the 
compilations made from the letters, further eirors of omission, transla- 
tion and interpretation may have crept in. No, die Jt'suiis wcvr nor 


“I cannot, however, resist .c;ivin.u: you some more (juotaiions from the n('rotinis 
of the Portuguese mi.ssionari<’s, I’licir <>pinion.s nr<' uf tar firmer value than tJiose 
of ruurtiers. ..’M^andil Nehru, Glimpses of World Uisioiv. ]>. lUC ed.). 

** C"f. H. Heras, S.J., The Jesuits i?i Af^fuiuistou in the N< sv \h)I. 

Noi. 1 & 2, Jan-Feh., 

Cf. Payne, Jahangir and the Jesuits, pp. SO and 111. 

hind., pp. 80 and 1 1 .'5. 

** Cf. I'h 1). Macla^an, The Jesuit Missions to the Ijnperor Akhar, Juurnal of the 
Asiatic Society of Bengal, I, 1, IHOO, p. 70. 

Payne in his Akhar and the Jesuits has mad(' a rase against du Jan ir’s a<x oiint 
of the fall of Asirgarh. \\> have not investigated the matter since du Janie’s 
work i» outside the scope of this paper, nor lias it been proved that his a< f ount has 
been taken from any Jesuit letter (Payne lumseirsa>s if is difl'irult to ])('lie\c it isj, and 
it is with these that we are concerned. For the Jesuit acfount of the siege cf. tiie JC v , 
H. Hcffts’s article in “Fhe Indian Antiquary,” \ f)l. LIU, 1024, p|). Jb‘L4I, 
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(and are not) infallible — if every historian had to be that there would 
be no histories left on our library shelves ; we are content to hold 
that they are reliable, very reliable indeed, and, specially in view of the 
lack of other documents, among the most important sources for the 
study of Mediaeval Indian History. 

CONCLUSION 

“It has been said, and we think rightly, that if the Relations of the 
Jesuit Missionaries in Northern India during the XVIIth and XVIII th 
centuries were published, they would to some extent revolutionize the 
History of the Moghul Empire. What is true for the North, would be 
no less so for the rest of India; all the more, if the various Religious 
Orders which laboured in India during the first three centuries of the 
Conquest — Carmelites, Franciscans, Dominicans, Augustinians, Thea- 
tines, Jesuits, Foreign Missionaries of Paris — were to combine to rescue 
from the dust of their libraries their long accumulated wealth of precious 
MSS. and rare in-folios. No doubt, we should stand confronted with a 
hard and heavy undertaking ; but in these days (d' monumental enter- 
prises, it would not be unfeasible. 

“The publication of the Jesuit Relations of North America ..was 
completed in 1902... 

“The ‘Annals of the East India Catholic Missions’ would be an 
even more voluminous store-house of historical materials — profane and 
religious — unparalleled in breathless interest.’'^’ 

Yes, a lot of work remains to be done in the field of research — up 
to now only a mere handful of historians has made any use of the Jesuit 
documents — but not before this much-neglected mine of historical evid- 
ence has been fully explored can the last word be written on Mediaeval 
India. It will be tedious hard work no dou]>t, but it will b(‘ worthwhile 
and when accomplished will remain a landmark in the writing of Indian 
History. 


H. Hosten, S. J., Jesuit Missionaries in Mrthern India and Inscriptions on their 
TmbSy Agra (1907), p, 43, 



LAND VALUES IN THE MADRAS PROVINCE 

By Dr. V. V. Savanna, 

Ltciurer^ University School of Economics and Sociology, Bombay 
Introduction 

T he gaze of the countries of the world has been now directed as it 
was probably never before in recent times to problems of land. 
Much has been said and written in the past few months in our coun- 
try about land systems and the principles of the abolition of the Zamln- 
daries. “The stabilisation of agricultural prices” has already enlisted for 
itself many followers in recent years. However, the question of the prices 
of farmlands and building sites does not appear to have engaged serious 
attention of our economists, administrators and eminent persons in 
public life. It may be well therefore to analyse and study in brief 
the different aspects of the question of land values emphasising some 
of the main points of the discussion. Since agricultural problems are 
regional in character the material presented in the essay relates largely 
to conditions in the Madras Province. 

Heavy Sinking of Funds in Land 

Under capitalist economy, economic institutions like inheritance, 
credit, competition, monopoly, etc. have attained peculiar significance 
and the most important institution concerning land is the development 
of private property^ in land. Facilities like recording of title deeds, 
transfer of titles, mortgages, leases and other instruments provided by 
government and other agencies have imparted relative permanence to 
rights of private property in land. Possession of land gives to the owner 
a status in society, besides the security of money invested. In many 
countries landowners or the wealthy and the propertied class generally 
enjoy certain privileges and political rights in the matter of voting and 
representation of their interests in assemblies and various public bodies. 
Thus a local saying goes “that possession of money or landed property 
is tantamount to possession of all things in the world, for ownership 
of land extends power over other things associated closely with landed 
property. 

In India there are some additional factors which favour heavy 
sinking of funds in land (in fact, it is said to be the feature of the Indian 
economy since long) such as inadequate development of alternate 


I Property is defined by Richard T. Ely “as the exclusive right to control an eco- 
nomic good,*’ or as stated by Blackstone as “that sole and despotic dominion which man 
claims and exercises over external things of the world in total exclusion of any other 
individual in the Universe.” 

— Commentaries on the Laws of England, Book II, Gh, 1, 
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sources of investments like industries, trade and romrnerce, social cus- 
toms, illiteracy and the naive haliit of hoarding of the people. The 
decay of cottage industries and increase in rural unemployment com- 
bined with the rapid population growth and its heavy incidence on 
the agrarian economy have also contributed in a degree to the undue 
emphasis attached to landed property. 

As late as the period during 1942 and 1943, there was a veritable 
diversion of funds into landed and immoveable properties in the Province 
from persons belonging to all walks of life owing to the threat of the 
Japanese invasion and consequent loss of confidence in the paper cur- 
rency and other forms of investment probably with the exception of 
precious metals like gold and silver. In the ‘Registration Districts’ 
of Palamcottah, Madura, Tinneveliy and Ramnad districts moneys 
brought with some of the evacuees from Burma, Ceylon and Malaya 
w^ere poured in purchases of land and immoveable properties. 

This phenomenon inevitably leads to certain significant effects. 
In the first place a large portion of wealth produced by the commu- 
nity is locked up ; and one of the effects of rise in land values is res- 
triction of the use of land by the agrarian classes concerned and a con- 
comitant limitation to the natural production of wealth. High land values 
lead to concentration of land and capital since big landlords, business- 
men or capitalists alone can afford to invest large sums for purchases 
of land. Land is being transferred rapidly from the cultivating owners 
to the moneylenders, merchants and big landlords, while the lands of 
the petty ryots, the petty salaried and the professional classes are pro- 
gressively swallowed up, throwing them into the ever-growing bulk 
of the rural or the urlian proletariat leading to serious economic and 
social consequences. 


General Risk in Land \^amjes 

In an old agricultural country like India with its increasing demo- 
graphic pressure in face of limited supply of desirable land, the 
rise in land values is certain, Marshall observes “As the best part 
of the New world get taken up, there will be probably a rise in the 
value of almost all lands. All improvements in transport and com- 
munications, all private, municipal or national undertakings extending 
greater facilities for exchange and for quicker and better distribution 
of goods, all scientific and technological developments in agriculture 
as well as in industry and indeed all social economic and national pro- 
gress cause a general rise in land values. Similarly, improvements 
in the general standard of cultivation as adoption of better methods 
of cultivation of crops and crop rotation, the better utilisation of farm 
lands, the physical impact of towns and urban growth on country side 
and the general trend of rise in the price levels of all goods and services 
generally during the last few decades are reflected in a marked ri.se 
in prices of land. Urban and rural land values have risen and still 
continue to rise. In fact the rise in prices of land is inevitable and have 
to record an increase in any progres.sive country with its general pro- 
gress, increase in population and national wealth. 


I Vide Principles of Economics, p. 686, 
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Tabic No. 1 below indicates the average rate per acre of the sale 
values of land for the various classes of soils in the district of Chinglcput 
during the period 1896 to 1930. 

Table No. 1 


Description of soil 

1896-1900 
(in Rs.) 

1906-1910 
(in Rs.) 

1916-1920 
(in Rs.) 

1926-19301 
(in Rs.) 

Red loam, tank, riverfed . . 

132 

234 

325 

398 

,, rainfed . . 

77 

164 

286 

398 

Red ffnd, tank, riverfed . . 

109 

116 

649 

227 

,, rainfed . . 

64 

99 

201 

606 

Black loam, tank, riverfed 

1 363 

415 

486 

648 

,, rainfed . . 

! 196 

302 

431 

762 

Black clay, tank, riverfed . . 

162 

214 

186 

247 

,, rainfed 

135 

160 

192 

749 

Black sand, riverfed 

170 

162 

410 

483 

Red loam with well 

116 

157 

347 

167 

,, without well 

34 

60 

168 

156 


Statistics presented in the table disclose that broadly speaking the 
value of wet land has trebled and that of a dry land more than doubled 
in the period of an single generation. 


Land Boom During War Years (1939-45) 

Agriculturists’ estimates about the value of farmlands have risen 
steeply during war years and the land boom created since the outbreak 
of the war reached its peak in the year 1943 in the province. Under 
the present framework of abnormal price levels and money returns from 
land some ry^ots appear to be too optimistic lo visualise a set back in 
the prices of agricultural produce and farmlands in the foreseeable 
future. Prices of commercial crops like tobacco, groundnuts, chillies, 
oilseeds and sugarcane and to a certain extent prices of pulses and food 
grains have registered a sharp increase in recent years. Considerable 
diversions of cultivated areas from the food crops to the special crops 
have already taken place leading in no small measure to the deterio- 
ration in the food situation of the province. The prices of these lands 
are noted to have risen in certain cases more than the proportionate 
rise in the commodity prices and the increase in the net returns ob- 
tained from such lands. 

Table No. 2 shows the prices of farmlands, classified into dry, wet 
and garden, in the years 1939 and 1945 and the percentage increase 
in their values during the period in some districts. 


1 See. The Statistical Allas of the Madras Prcsidciu y, 1036, p. 403. 

each of the red and black soil groups suited fur crop cultivation, loam it 
considered the best, clay next in order and sand the worst. The red toil predominates 
in the north and the black in the southern taluks which arc more fertile. Tanks form 
the principal source of irrigation in the district and wells supplement irrigation parti* 
cular)^ und^ small tanks* 




Average sale value of land Average sale value of land Percentage increase in averse 

per acre in 1939 per acre in 1945 sale value of land in the periexJ 



♦The accuracy of the results in the table may be improved by presenting further statistics with regard to average values of lands situated 
in different natural agricultural divisions of particular sample villages or group of villages selected. 
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Analysis of Rise in Land. Values of. Different 
Types of Farmlands 

It is evident from the tal)le that the rise in land values is relatively 
higher in the deltas and well settled regions than in dry areas like the 
(^eded Distriels and other regions whciv crop lailines are IVequenr. 
Serondly, in liK>se dry tracts where iheie is some degree of* certainly 
of harvests, the percentage increase in prices of* dry land is much higher 
than that of wel lands, sinc(‘ expcmscs oi* cullivatum of wet lands are 
relatively much liigher than thos(‘ relating to dry cultivation especially 
when this difTerenct^ in jn'oduction costs is not made* good hy the 
corresponding diflcrfmccs in tin* relativ(‘ ]:)riccs ohtainahlc lor the agri- 
cuUyral produce raised on wet and dry lands, Tlie high percentage 
increases in laud values in the dry tracts ofCiunlur and Adoni talukas is 
perhaps due to enormous prices obtained from cultivaition (d* commer- 
cial cro])s like to])aceo, cinllies, groundiint and cotton, while the rise 
in values of ga,rden lands in Narsapin* taluk may he also explained 
by the corresponding ris(‘ m the prie(‘s of J('mons, plaintains, betels 
rnrmeric, etc. 

Land Vai.iuvs and Nf/i Ri-yroRNs prom Farminc; 

The table below sliows the prir(' of land in relation to estimated 
perreniage of net returns on capital outlay in land for ]('Ssors and cnlti-' 
vating owners. 

'rAr.r.i; Xo, ‘I 


Nature of land- 
holder 

1 

Si/c* <»{' 
holding 
in aerc',^ 

1 

Oross \ aloe ol Im id«n)(al“ 

1 <10 or iiK <)- eliai ges ol 
me im hiding expcns< s 
< osi ol grain, imnnrd on 
sliaw, (Mc. tiu holding 

1 in R>. ) i i in ILs. ) 

■ 

'I’olal 
m-f in- 
come 

iidU.i 

1 1 

X»’i ill-; Sale j 
come \.ilm 1 return 

p< i iof land' on capital 
n< ]•( ' jx-r 1 ouilas 

! a<'r<* , per ru’ie 

1 iiiRs. 1 • in Rs. ) 1 

l.essors .. 

1 f O \NVl 

j 

7!>0 loO 1 

(ilO 

1 

; 1l»s :i.ooo' 4'h;) 


I 

j (10 dry 

tioo !)0 

Alo 

1 al . .700 i lO'h, 

’ : 1 

f o wel 

( h\'nrr-(' iili i\ai(»i ■( 

1,070 i 

l>I7 

-t t :hooo; l,a‘\7 


10 di \ 


i 

’ 2 :\ .^oo 


( S(>nt < <* : PcisohjI in\ ( i 


It is ohvaous that in abseiu'c nf regulation of rents b\' tenancy 
legislation in tlu‘ provinet' tlu‘ returns obtained by lessors is r(‘la lively 
liigher than those of cultivating owiuu's, ilowevtu', du(‘ to <'ondill(ms 

^ siinjjlifK at ion of ittaUcMS. wJtai may hf I as an ta onomic 

in ilir ro.t'ions rtnn (a iird is tak<-n as tin* si/r ot iht' ltol<lint». I 1k' <‘siinial<*s rt'lait* li> 
UvtJ villages, one [)ui(dy ami ilie (»llu'r largely (.iry in liu' (lisn i( l ol V\ csl CL)das\ai i. 

- AiUe: -lu ( ase of a lessor, im idental ehar,i»es lo lu* home hy hitn include lantl 
ievenne and local t«*sses, pi oportionaie cost of inamirint’', Kclamaiion. cte. In e.lse ot’ 
owm'T eullivalor in addition i(» (he aho\e, costs ol al ion, costs ol minor repairs, 

]>roj)orlionate de])reeialioii on operating’ etjiiipm<*ni and < ost <iri'arm ser\.'irit are iiiclnd- 
rd. The lahoiir eomrihuietl l>y the owner and his I’amily is rated as the «'ost ol one iarm 
servant, If interest on ( apiial outlay is also deducted in hoih llie cases, it may he seep 
that the net returns sha|l lie furiher reduced. 
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created by war, incomes derived on capital outlay in dry lands are more 
than those derived from wet lands owing to difference in costs of cultiva- 
tion and non-control of prices of produce raised on dry land till very 
recently. It may be explained, that the reason of getting lower returns 
from land, when compared to returns obtained from other sources of 
investment is perhaps partly owing to the fact that landed property 
is visible to all and appreciable by all with the result that it conforms 
to the owner relatively somewhat mort‘ influence in society than any 
other invisible* property. 

Land Values and Rents 


The relation of land values and rents collected are pteseuted in the 
table below. * 

'fAtlLF Xo. 4 



Aiea ql 

farm 

I 

V'alue of 
realised i 

rent 

net) 

N’alue o 

r fai 

in 

o/ 

/O 

(net 

lue 

of rent 
:) to va- 
ot land 



1 

i 

; Rs. 

1 

as. 

ps. 

Rs. 

as. 

ps. 



b) 

(Delta 

wetj . . , . ' 

1 414 

0 

0 

8.490 

0 

U 

4 

.87% 

(ii) 

1-0 (wet) 

. . 

♦i4 

a 

0 

j IdKMJ 

0 

(} 

ti 

.•1 % 

(iii) 

1-20 (wet) 

. J 

07 

5 

0 

i 840 

0 

0 

<1 

J 

.78% 


(Source: Personal iiivesiigation) 


Net returns from farming depend not only on At tility of land but 
also on costs of cultivation and the prices oluaiiied for tin* produce raised. 
Broadly speaking lanner's estimates of (Virinlauds are based on the produc- 
tivity and situation of a fartu which influence boili rents and values 
obtained for farmlands conceined. If it is assumed lliat future rents 
ui e expected to be a series of ielaiivcly stable incomes, the present value 
of th<*se expecital Iricomes is expressed ]>) the eapitalisalioti formula,’*' 

r-- , where ‘a' slatids for annual rent and h’ Ibr the current rate 

r 

of interest. In other words supposing f)ne acre of land is expected to 
yield Ks. .‘^000 as rent over a long period of time, capitalised at 0% 
current rate of interest, wotild sell fur Rs. 500. On the contrary, if 
vendors and vendees oflandex])ect that incomes from land would increase 
in future, this hope would be reflected in the sale price of the farm with 
the result that the sale values would be screwed up still higher. The 
composite formula embodying both this ‘anticipated valnc^ and the 
‘production value* as expressed in the above formula, may be given as 

^ d (or —) where ‘/* is the anticipated annual increase in rents, 

As incomes from land are anticipated to increase and also to decrease 
some times, the formula therefore contains both the signs of plus and 
iTiinu.s. The estimates of land values which may be thus arrived at have 
some obvious defects, for instance the capitalisation formula of estimating 

bapcl Economics by Ely an<l Wehr>v<^ia, New York, l iMO, chi v, |>, IjO, 




LAi^d VALUES IK tm MADRAS PROVINCE 

i 

land values vvJiolly from rents docs not hold good, since rents are subjn i 
to many other influences besides productive capacity like custom and 
tradition, bargaining capacities of parties concerned, existence of condi- 
tions of rack renting, etc. In the same way prices paid for lands are also 
influenced considerably by factors other than rent, as consideration of 
facilities, competition and other psychological and institutional factors, 

But it is well-known that land values in the province and in India 
taken as a whole are not rated as in the highly industrialised countries 
like U, S. A. or U. K. according to capitalisation rates which arc based 
either primarily on expected n(‘t returns from agricultural land in a 
long series of years, or on a parity with returns from alternate sources 
of investments at present or on tlic future anticipaled inconu' situations. 
Lands are sold and purchased at rates governed b>' eom[)ctition, custom 
and naivx standards of judgment of the rural people. 

Economic Signii icax<;e or High ruicE Levels 

(A) High land values in relation to productive agricultural dckl : 

I'hc seriousness of high price levels of agricultural land dcjjcnd in 
a large measure on the nature ofilifleient sources ol purchase money of 
lands and the extent to which the purchases are ellectcd through debt, 
general or mortgage debt. If tJie [purchases arc made from fresh 
borrowings and mortgaging of land auticii>ating cf)ntinucd existenre 
of high ]U'ic(‘ levels, the dangers are too obvious. In fart the exi>criencc 
of the World War I reva^als that in many parts of the world the 
relative prosperity and solvenc>' of the peasantty tiue to high jjri< es and 
some reduction in the volume oi' their indebt(!dncss was transformed 
rapidly into an unlbrtunatc position owing to the natural tendency on 
the part of the peasantry to purchase lands by borrowing. 

It is stated that in U. S. A. many instances were noted of purchaser, 
of land during World War II and in its wake particularly in the cottpn 
tracts of the South Last America wlierc th<’ lands purchased 'were heavily 
mortgaged, the value of the mortgages was in sonic cases amounted to 
about 75% of the aggregate value of the areas purc hased. It ^vas estima- 
ted by Dr. B. V. Narayaiiaswani> that out oltlie total ruial d^dn. ofE.s. ‘Ho 
croies in the Province at the end of l-Uh, at h^ast a sum ol' Rs. 27 ciore;. 
must hav(’ been incurred by agriculturists during 1 to 1 51a (ni produr- 
tivc purposes such as purchases of land and improvements in land.' 
As a matter of fact in the jxtst few^cars fancy prices >verc offered for lands. 
I'he risks involvTd in such a venture arc clear, if incomes derived from the 
farm lands in fiiturc would not measure up to the expectations accordirg 
to which high prices avcic paid for purchasing ol lands, as for exampje 
in case ol’a serious decline in prices of agricultural produce. In the first 
place should prices fall sharply such so-called productiw debts may 
naturally transform into a halter round the neck of the r\ ots leading (o 
mortgages (if lands are not already mortgaged), and finally may forte 
wholesale foreclosures of lands on the liuycis concerned as in the latt 
depression. If piices of commodities are to be maintained at existing 
high levels out of sheer sympathy for the purchases of lauds at high prices 
the consumers will be hard hit. Moreover, the ryot too as a consumer 


1 The same authority estimates that there was a reduction of rural debt by about 
154 ‘21 crorcs during war years in the province, since the debt (?f Rs. 2,7L92 crorcs in 
1989 was rcducc4 to Rs. 2,17*71 erprejs by the year 194^% 
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wishes uiudoatc jiriccs Tor his rcquiremeuls^ allliuu.i»h as a produce 
he may desire Iii^h prices for his farm produce, and at any rate broadly 
speaking very liigh prices are not conducive to the good of the most of 
the small peasants tliemsclvcs. 

(B) Land values and tenancy : ^Vhen land values rise rapidly, 
naturally tlie landowners will ].)e reluctant to part with their lands easily 
or del'cr sales to a luture date in order to reap tlie lull ])eneht of (he 
increase in land ]:)rices. As long as a lessor landiiolder is liolding his 
land either primarily t)r incidentally for the sake of dispf)sing it at a jiigh 
pric e, he will be reluctant (ulher to rent out his farm on a long term lease 
(n to make an)' positive agreejneut ^\'itll legard to renewal oi an existing 
lease from year to year, because he must be in a j)ositi(m to dispose ol'the 
Jarm at short notice*, avIu'u an attractive price is oHered for it. In mch 
a case improvements made }))’ the owner on Ins land add to the sale 
value of land, while those alfec t(‘d by a tenant add nothing to liis linancial 
interest as long as there is no sccurit)' of his sta\’ on the larm. I?) fact 
one oi the reasons of insisting slnuT t('rm biases during \\'a.r ) eai‘s ma)^ be 
parti)' alt ribiiK'd to the leat* ol'the own(*rs al.)ont tlu' loss of the sp<*c ulatiw 
rJcmeiit in I'arin valu(‘S, although sometimc*s a sti})ulation is made in this 
])ro\ince in the lease* dc(‘ds stating that the i('as(* ma\ l>e considcK’d to 
liavc b<'Conie null and \’oid, if the rcnt(*d farm is sold awa\ dining the 
lease ]}eriod. d'hus the speculati\e clem(*nt in farm \'alu('s, consecpient 
ol' a ra{)id inci'ease in their value's, is directly la'sponsihle for t<'nanc)‘ 
and its groAvth in as much as liigh ])ri('(*s of land and tin* un willingnes's 
ol landholch'rs to sell their lands rc'adily lender it diHi('uh i’or man) aii 
enteiprising and hardworkijig i(*nant to ac(|uirf* lands and become 
substantial landholders, while* at the* other c'nd high land \ alues trajisi'oiin 
juaii)' a landholdc'r jjartl)' into iai'inc'rs and parti) into sj:)eculators and 
rrnder conditions of duration of leases un-certain. 

(Cl) ///g/i values ufid speeulaiiini : 'J'hus iiigh ])ri{ cs of land, rural 
and urban have brought into being some ol' the speculali\’e tenclencirs 
iremtly ol,>served in tliis ])rovinc<' in farm lands and building sites 
rvhich may call l()r a somewhat detailed discussion. Man)' lactors 
have bec'ii operating \^hich natmalh’ encourag(’ some of these s})ec.uia- 
li\'c tendencies. In the first {)lace (»wing to lire ra])id urbanisation now 
taking ])lac(‘ all over the province and the continuous ( xodus I'rom tlie 
Mlla,ges to the nc'ighbouring urban aieas for educatic>n, hcailth, cornlorts 
(»1 town life, or in scare h of (*mploym(*nt or some (*cc)noniic gain, ihei e has 
been overc'rowding in t(nvns, whicJi arc* growing in number and scare it)' 
uf housing accommodatioji as wc'Il. There* has b(*('n also increase in the 
demand for new buildings and house sites with tin* incTcase in tlu* numbei 
uf doctors, schools, shops a.ud even tlte volume of the Governmental 
activity during the war and the post-war )cars. Jt is noticed that as a 
consecpience a good number of the* tradc'ix, nu'rehants atid i)rofessic)nal 
peoi)lc are a(“C|uirijig lands for c ons:truc*ti(ni c)f buildings, godowns, etc. 
Some arc preferring in fact to dispose of a ])ait of or wliolc* of their fanii- 
lands in vie\N' of the mueJi rumoured introduetion ol'tc'uaney legislation 
in the province and invest liiose hinds in eonstmetion of buildings whicii 
are sure to ) ic]d tlxem much higher rc'lunis by way of rents titan tlu* sums 
obtained at piescnt as rents or obtainable under tenanc)' legislation. 

Sltarp increase of activity in (his sector has naturally had led tu 
speculation in some quarters. In the Jtcrlod of the so-called post-’hai 
pltfiliuing, the rumour of comtruction uf a sugar factory, cstablislpncnt 
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of a labacco-CLuing ccutic, coUoJi ginning (n' oil cruslung lariorirsj 
o^'icning of^ new schools or hospitals, construction of roads, bridges, 
government or public buildings and the like is enough to bring about a 
local landboom for liouSe sites, to create, a stir in the minds olthc people 
and a great deal of unrest among many neighbouring villagers. The 
speculation in urban sites appear to h(' very prominent in those lovns 
^vhich have rapidly grown into cities in recent years like Bezwada and 
Guntur for example. In certain parts of the liezwada town and in its 
vicinity lands costing Rs. to Rs. 0-5-U a vard a feu years back arc 

now l)eing sold at Rs. 5 to Rs. 10 a yard.^ 

Instanca's arc not uncommon where tlic buyers of agricultural land 
and es]:)C(ially house sites arc said to liave sold away iJie same land.s 
at higher pricevs to tlhrd pai ties before rcgisti atioii ol sale deeds, or imnie- 
(iiatel)', or within a short period ah<‘r registration. This ac tivity is seen 
c r»nsid('i'ablv^ in the districts of Guntur aud tlie Kistna. Sale prices of 
farm lands in tlic tracts under the Tungabhadra project took a .sudden 
leap, w'hile laud values of areas under some of llic propose d irrigation 
schemes have already l)egun to soar vp) uitliiii a (oui'sc ol* two to three 
wMis. riu' most alai iTiing asp<‘(M of it is that con.sidcral.)l(' lands iindej 
such trarls vycre ac({uircd recently at veuy low f)riccs, or so t(; say I'or 
nothing, 1)> outsiders who were lucky in antic ipating cu' in possession of 
such knowledge much earlier than others, borne of ihcnt <i,rc either' 
rIisj)osing a. par t or whole of their ar eas at the jn eserU high levels to others 
or migrating tc) tltc places conccuried to settle down. J’urther it is also 
noted tlrat in manv' distracts small ryots are stdling a,wav their rclativeh* 
more fertile' bitsol'land in their native* taluksand purchasing iar, ger extents 
nfpoor hind in the uplands or di*\ talnks, it is gathered that some ryots 
from rcnali, Guntur and Bapatla taluks in tliis wa}’ have acejuir'ed lands 
in the upland tahiks of Ongole, Sattenapalii, etc. and migrated iheiT. 

Before suggesting linallv' mcasuiTs to eliminate or reduce to a mini- 
mum some ol* the cvdl elfcc ts of speculation and high laud values, it is 
useful to analyse the factors which inllueuce land values. 

l\\(:i\)Rs Inh I’KXciNc; Land \*AiA i:s 

riie factors which inlluence the values of lands may b^ elassihfrl 
accor^rling to (lieir nature into ('conoiriic, psychological and iustitutlonaL 
On the economic side tire chid factors vvliich inlluc'ncc values of farm 
lands may be divisible into three sets viz. the net return Irorii land, the 
security and regularity of those returns aud lastly the salc'ability or 
liquidity ol land as an asset or iiiveslnicrit. To some extent the lirst two 
are interdependent aud the third is largely gc:)vx'rned by the former. 

I hc value of crops is the main factor in detcrniining tiic v alue v)f 
I'ctul'ns fi'orn land. The value of crop depends on the ) idcl (Voin (he soil, 
co.sis c>f production including transport, and the market j^i icc' ol)tainccl 
for the produc e. All tlic elements .such as fertility, climatic' conditions, 
J'acilities of irt'igalion and drainage, methods of c ropping, c onditioas of 
luai'kct, etc. Nvixich affect these three will alscj affect the net re turns from 
land and hence ultimately the prices c*f land. (Jcncrall) biglici' prices 
are paid for wet lauds ilian for (he dry ; and the wcl p.uld) luids in the 
deltas arc [xerhaps the most valuable. I'hc iicav)- income yielding 
garden lauds like lemon, plantain, betel, oranges and lands raised with 

^ Que yard — y aq. feet, 
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garden crops like turmeric, sugarcane, onions and vegetables arc reckoued 
as very valuable. But it may be noted dial even though plaiUations like 
tea, cofl'ec and pepper (which are mostly under European management) 
may give higher returns per acre than area.s under dry crops, still those 
lands are always rated at lower prices, since climatic condidons, the 
heavy capital requirements and the long period of waiting for i to a 
years necessary before any return is obtained render them inconvenient 
and urhittiactivT for most of the people. Even though the lanka lands 
(or islands of silt in the big rivers) may be regarded as valuable from tJie 
point of their fertility suited to rultix^ation of valuable crops like tobacco, 
their prices arc depressed owing to lack ofsecurity of returns as the lankas 
aic su]:)merged every year during iiigh floods and may be swept away. 
A detailed discussion as to the extent costs of cultivation determine^thr 
\ alucs ol' lands concerned, and conversely the extent tin* vciucs o(' land 
influence the proportionality of tlic various factors of [)roduction is not so 
pertijicut to our present analysis. However, it may be stated that 'whett 
their arc diflicultics of cultivation as for example, if the in igated water 
is to be lifted up or baled out, it is certain that the values of such lands 
svjll be slightly discounted. 

Diirdly the salcabilitN' of land is alfectccl not merely by tlie net 
^ield from land and the regularity of that yield whi( h largely determines 
the \Mlue of landed property as an asset or investment, but also on the 
existence ol a market for land. Where rainlall is precarious and sources 
of irrigation equally insecure, the ryots will not be inclined to spend much 
on fanning the land and consequenth' the \ucid ill b(‘ less. 'Plie liars csts 
not onb‘ \'ary from y<;ar to y('ar but after a series of bad s(‘asons esen 
good laud ma)' be less readily saleable as lor instance' some lands in th'' 
upland regions. In some of the localities in the ceded districts ^vhcre the 
ryot population is thin and the soils poor, lands arc not so attractive and 
the} seldom enter the land market. 

In some \illages in the Rayadrug and Kah’andrug taluks in the 
Beilary and Anantpur districts respectively, it ^vas noticed during my 
lours* that lands ^vere so unattractive tliat almost nominal amounts were 
paid for large tracts of lands even in the laud-boom years. 

■ For instance from the sale deeds examined in the olii^’r of the Sub- 
Registrar, Rayadrug, it ^\as found that in the Hosalli village a ‘pujari’ 
disposed ofa).)oiil UG-TS acres of Srotrixani land (Inam) consisting G-Oi 
wet and 1)0-7 1 acres dry to a residential man of 'kurv;d commimity foj' 
only Rs. 300 un 1 0-7- 11. The causes ol* sale given in the deed \\'crc : 
to pay off the promissory note debt taken from a potter (resident ol 
Rayadrug) and also for the expenses ol* the family. Another executant, 
a goldsmith belonging io the same village of Hosalli sold away on 17-4-46 
his srotriyam land to a non-rcsidential Lingayat ryot for Rs. 500, the area 
being about 132-05 acres (5-02 acres wet and 126-13 acres dry). I'he 
cause stated for the sale was payment of debt which consisted of : the 
total mortgage debt amount Rs. 235 and promissory note debt 
Rs. 160 and other miscellaneous borrovvings amounting to Rs. 06 account- 
ing for the total sum of Rs. 500. It may be noted that srotriyam or Inani 
lands are as a rule rated high oa account of the concessional land 
revenue called Jodi or quit rent payable on Inam land to the Government. 
On the contrary, other things 1>eing equal, lands under the Zamindari 
estates arc usually rated low due to want of survey and settlement 

1 During lOiG and 1047 for investigation in connection with my thesis* 
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operations of the areas in the estates, existence of joint pattas and diffi- 
culty of patta transfers apart from considerations of limited facilities of 
rural credit, irrigation and high rents. 

There are also in addition other factors whicli may tend to raise 
or depress land prices like the situational advantages, special manuring, 
existence of fr'uit and other valuable trees, existence of a tank or a well, 
or some otlier additional irrigation facilities as easy command of supply 
of inigation water at all times from tlie source, facilities for growth of 
secund crop paddy (Dalwa) and the suitability of land for seed beds. 
Lands situated at a c onvenient distance of the adjoining villages or in 
vicinity of a road or town may bti oliercd higher prices due to competition 
among ryots or proximity U) markets. Similarly high prices may be 
]>aid for plots surrounded by fields of small ryots who are eager to conso- 
lidate or enlarge their lioldings. Lands subjected to inundation ])y drain- 
age canals or channels or oj)eu to the menace of ci'ops licing grazed 
away by ihc! wild cattle in the nearby Ibi’csts (c.g. Dc'warapalein 
village in Nellore talukaj may be underrated. Sale* values of land ma) 
be also dc'prcssc'd when there* is a sort of ('ombinaticjn among the v illages 
jji'ohibiting the memhers of the village from buying the lands of otlier 
mtanbers due to dedn and other reasons or prevcaiting an outsider from 
bidding foi’ any land in tlie village or from cultivating it, if lie is so bold 
as i(j buv it against the* prevalent custom and feelings of the villagers. 
It is stated such piaeliees an' common among the ‘‘kallor*’ villages of 
South Madras where piac tically the whole village is inhabitc'd ]>y one 
eommunity. But the last mentioned eiirumstancc* is a rare one. 

VS’henevei' land is purcliased on other considerations such as ameni- 
ties. prestige, aesthetic or othei' cultural or social values in addition to 
etonomie considerations, (lu* price* olfered is likc*ly to be lughc'r than, 
if i( wc:r(' bought and sold jjurc*ly as an (‘c'onomie p]'C)pc)siti()n based on 
produc tive or c*arniug power of land. Thus the price* offered (‘Sptndally 
lo a giv<*ii urban sin* striclK sp(‘aking may be said tc) consist ol' tlir 
aggregate of produc tive, anticipated and anH‘nity values. 

'Idle al)ove disc ussion hardly leaves an\ space to emjdiasi/e tlie 
seric)usiu‘ss of the situation arising out of high laud values and speculative 
trndencies in farm lands and building sites, 'flie suggestion of pay- 
ment oi clireet grants to the buyers to cushion the shoe k in case of a stcej) 
decline in prices in the near future may he* luled out. Otlic*!' alternate 
ways c»f stabilisation ol’ agric ultural prices, the system oi'area allotmcmts 
of cropping and e\a*n wiiolesalc* debt ad jusiini'iits, ii necessary, nia\ })e 
thought ol. It ma)' be expected that wlien prices decline, the* chances 
ol's})eeulation in land will be less. But as the supply of desirable land is 
limited, c‘ven with the decline in prices the value* ofiand ma\ not decline 
to the' same extent, lienee* in ordc*r to discourage s])c*eulation in land 
a more direct iiu*asure of legal prohibition oi'iand transaetions Ibi- the 
])m*pose of speculation for private profit conj)led witli a levv' of a s}K‘eihc‘ 
lax as capital gains made out of sales effecac'd within three* \ears I'rom 
the date of pureliase may be resorted to. rhe law may also provide for 
keeping tlu^ prices of properties in a fixed relation to their value and out- 
put so as to prevent sj)eeulalioii in land. A highly radic'a! suggestion 
would ix* no doubt the* abolition of rights ofprivxite propertv' in land bv' 
declaring that all land resources belong (<^ the state and only the use of it 
may be invested in varied proportions in private individuals imdef 
vigilant social control. 
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salient feaiures of (lie new C'onsiilniion ar(‘ ;i-s fullow's^ : - 

7\ef) chambers, the National Assemlily and the (louncil o(' the 
Rej:)nhlic. 

The National Assembly is elected by unb ersal suflraec ; the ( loim- 
ell by universal indirect siifrrajL(('. 

Ministers are res])Onslbh‘ only ir) ih(‘ Natiotial Asstmibly, 

'Fhe National Assembly votes the budget. 

Members of the Clouncll can propose ])ills to the National Assembly 
with the exception ol’laws whicli \eoiild involve increases in expendiritrc 
or reduction in r(‘vcnue. 

The President of tiie Republic is elected In* lioth Houses for seven 
yeais. He chooses the Piame Minister. 

'Pile cpiestion of (a>nfLdence ( an be put by the Prime Minister only. 
The v’ote is hy public ballot atid confideme can l>e nd’used by alisolute 
majority only. Vote on a censure moilou similarly is by public ballot 
and absolute majority. 

If two ministries fall within 1 S mouths, the Clhamlier can ])e dissolved 
by the Cabinet ; this provision is not applicable during the first 18 months. 

77ic constitution of UHO diflers from that af bSTTj in four significant 
ways. Idrstly, the fVindamental jirincipies inspiring the eonslituiions 
have been elcarly stated in the Preamble, lomdamenlal rlglits incluch* 
tfje right to strike subject to laws, and ilu‘ right to employrntmt or sulisist- 
ence. The right to property is not absolute ; certain forms (jf property 
are lialile to be socialized. And by granting to women equal liglils 
with men, tlie vote has been given to the former, a fact w^liich may have 
incalculable effect on the future cours(* of politics. Secondly, the con- 
sthulion makes the lower Chamber sovereign for all essential purposes. 
The people exercise the sovereignty vested in tliern through their depulitvs 
in the National Assembly (Art. 3). The Council of the Repulilic has 
h'gislative initiative but is really a consultative liody. Thirdly, the 
ministry has been given the powder to dissolve the National Assembly 
after the first 18 months of its life. Under the constitution of 1875 the 
President of the Republic could dissolve the Chamber, with the approval 
of the Senate. Fourthly, the constitution reepnres that 1)Oth the question 
of confidence and the motion of censure must l)e carried by absolute 
majority of the Assembly and the ministry in the event of adverse vote 


1 See Appendix for the draft of the Constitution, 
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is to resign collectively. The power of dissolution, and censure by 
absolute majority are important steps towards effective government. 
It is well known that the instrument of dissolution has greatly strengthen- 
ed the hands of the cabinet in England and it may be expected to have 
the same effect in France. 

The twin problem of French government has been, how to secure 
strong and durable cabinets and how to secure a stable parliamentary 
majority as a basis for the first. French political parties have been 
Ijased on ideological differences, not upon a party platform. Conse- 
quently there have been too many of them. There is little party disci- 
pline. Unlike tlie English parties, a French political party did not under 
the Third Kepublic look forward to accepting responsibility for govern- 
meu| and was not organised for that purpose. Each party merely 
hoped for a share in t he government. The result was unstabled coalitions. 
If the nation decided to have large parties it could probably do so by 
returning only those parties which had a chance of power and large 
parties would certainly lead to greater stability of the Cabinets. Perhaps 
as Lowell thought Parliamentary government is unworkable except under 
a two-party system. 'Fo an outsider then the solution of the problem 
would seem to lie in consolidation of large parties and in particular 
of two large parties. 

But this is not how theFrenchmen have looked at the problem them- 
selves. They are quite satisfied with their ideas of representation and 
election. They are not accustomed to sacrifice political convictions to 
party discipline or practical exigencies ; nor have they learnt to regard 
stable ministries as the supreme necessity. It would be an error to suppose 
that the constitution-makers of 1946 were actuated by the sole desire 
to provide for a stable government. There was a general realization 
that the parliamentary system of 1875 had somehow failed and had 
been partly responsible for the fall of France in 1940. Stability had 
to be given to the French Executive. But this consideration was soon 
obscured, as in 1871, by another, which party would benefit most by 
the new Constitution ? The object became to frame the constitution 
in such a way as to place your political opponents at a disadvantage or 
to concede them as few advantages as possible. It cannot be quite 
denied that the major parties have shown a certain realism and made 
sacrifices. Thus the Communists have agreed to a second Chamber and 
MRP have compromised on the questions of the lay character of the 
Republic and of private property. Essentially the struggle in the Cons- 
tituent Assembly lay between two systems of thought. The Right 
desired checks and balances including a second chamber and a President 
of the Republic having real powers, because it feared a proletarian dic- 
tatorship. The Left voted for a pure democracy in which the will of the 
people would be supreme. The Left feared de Gaulle whom it expected 
to be the first President. Either way a strong executive could not be 
achieved. If checks and balances, then the American deadlocks would 
recur ; if pure democracy, then the futilities of the Third Re]public 
woujd be repeated. Much eloquence was spent on elaborating a 
false contrast between genuine democracy and a Presidential form of 
government. The Communists denounced the latter. The realistic 
choice for Frenchmen lay as the Economist said (April 27, 1946) between 
a sovereign Government as in England or (following Rousseau) a sove- 
reign Assembly. The British system, it said, was d$ an example pf 
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sovereign Government because there the people elected a government 
by choosing a Prime Minister and a party and that government was 
supreme until the next election. Parliament acting as constant critic 
and watch-dog but normally not attempting to unseat the government. 
However, it was not possilde to copy the British system entirely. A 
French executive cannot he trusted in view of past history with such 
immense* powers as the British Cabinet enjoys subject to conventions. 
The issue of the long struggle in the Constituent Assembly has been that 
the Right has got the forms Imt the Left has scored real gains. The will 
of the people has ])fen mat’e supreme in the new Constitution to a 
greater extent than l)erorc. It is worth noting that the Communists were 
practically the only party which desired a strong executive, having in 
mind the iramediale problems of France. And they also desired a 
sovereign Assembly which shows that fresh minds have been at wark. 
The new constitution is a synthesis of these Iwx) desires. 

Popular sovereignty has been safeguarded hy Article 48 which 
makes the ministers responsible to the National Assembly only ; by 
Art. 45 which rec(uires that the Prime Minister l)efore forming the Cabinet 
must be confirmed by an al:>s(dute majority of the Assembly ; by Art. 15 
which asserts that only the National Assembly votes upon the laws and 
cannot delegate this right : by Art. 17 under which only the members 
of the National Assembly have the initiative of expenditure ; by the 
provision that the Inidget shall be brought before the National Assembly 
(Art. !()) and that a proposal hy a member of the upper house having 
the aim of increasing the expenditure c>r reducing the income will not 
be admissible (Ai t. 14 ) ,* by the institution of a Second Chamber vested 
with very lirnitc'd powers of dc'lay and advice (Art. 20) ; finally by Art. 

which re-enacts the all essential provision that every act of the Chief 
of the State shall be countersigned by the Prime Minister and a minister. 
Under the constitution of 1875 the ministers were responsible to botli 
Chambers but whether the Senate could force the ministry to resign 
was not clear. In fact, the Senate brought down several ministries, 
the recent eases being the Tardieu ministry, 1051 ; tlie Laval ministry, 
•lU-32 ; the Blum ministries, 1057 and 1058. As to budget and financial 
powers generally the low(‘r Chanil)(*r had the virtual control of these 
matters even under tin* 'I hird Republic.. On the issue of Second Cham- 
l)er the- I^efr and the Right were sharply divided in the Constituent 
AsseiTibl)\ - The popular Republicans (Right) did not wish to revive 
the Senate while the Communists did not w^ant a Second Chamber at all. 
The Right generally desired a Second Chamber to moderate the fii*st, 
what M. Ilerriot called '‘a Chamber of Reflection.” This was con- 
ceded by the Left after much struggle. But the new Second Chamber 
(the Council of tlie Republic) has such attenuated powers that it bears 
no resemblance to the old Senate. It docs not vote on laws, it only 
ofTers.-advice and amendments which may be wholly or partly rejected 
;by tte As.sembly. But it is provided that where the amendments have 
btx'h* voted by the Council by absolute majority, their rejection by the 
•Assembly must also be by ab.'^olute majority. The point of practical 
•importance -is that the Council cannot delay its opinion for more than 
fw> -months or a levS.ser period -in cases thought to be urgent by the Na- 
tional-Assembly. Under the new. constitution, the Council is strictly a 
-Second Chamber of advice. .It$ function is not to resist but to reflect. 
• Ft is not a concurrent legislative authority at all because it does not vote 
upon laws and it is expressly provided (Arti 20) that if the Coundl folli 
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to give its opinion within the appointed time the law is promulgated 
in the form voted hy the Assembly. In the context of hu ge and organized 
parties now emerging in I'rance, clash between the two chamberjs is 
unlikely. 1"hc Tunes Paris (h)rrcspondcnt wrote in November (The 
Statesman, Nov. 27, I DIG) : “The aticient and cml>i tiered opposition be- 
tween the conservative Senate and (he radical Cduimber has disappean^d ; 
the Council is cast in the sam(‘ mould as that of the Assembly and repeats 
necessarily the Assembly’s Irame woik ol party lorces. Aleasures 
passed by the majority of the Assembly will he pass('d by the majority 
of the Council and criticisms lik{*]y to be Icvelltal at this in \v style ()f 
Sta'ond Chamber will not lie as with the Senate* ol old, tiiat it \vas systema- 
tically o])structiv(' but that it is .systematicall)' acquiesce nt. 

^ Stable ('xecutivc' authority has been sought to be provided iiriiicipally 
in two ways : firstly. l>y the requirements of absolute majority and public 
ballot for a motion ol censure, and s(‘condi\', by the jiowrr ol dissolutron 
v'csted in the Cabinet. Art. 4h says that the question c)i confidence can 
])e put only by the Prime Alinister alter deliberation with the Cabinet 
and the vote takes place by public ballot one lull day alt(*r the question 
has been put. Clonlidenec can bi* r('lus(*d by absolute majority . xinly. 
An. 50 lays down similar ('onditions lor a motion of censure. The 
vote takes place one full day alter the motion lias lieen pnit. 1 he. inten- 
tion is to allow passions to cool and to ])ri*vent snaj3 votes (il conlidcnec 
following an interpellation. Tiie Cionstitiuion says nothing a]:)out the 
latter; nor did tlic Constitution ol JS75. The cherished right of inter- 
pellation will of cours(‘ remain. But sim t* the new Ckmstittition miik(;s 
express provision for a motion ol ('ensure, int('rpcllation will now be 
I'cduccd to a simple cjucstion. The inter])ellation was (*ssentially a clever 
manoeuvre l.)y individual deputies to embarrass the nhnistiy for which 
less scope will be found in the changed conditions. 

The p(nver of dLs.soliition is given l)y Art. ol whieli sa)s (hat if two 
ministerial crises occur within months, the National Asseinbl}ycan 
be. dissolved by the Cabinet after consulting its President. 1 he constitu- 
tion of 1^75 vested the pr)\vcr of dissolulion in the Ihesident ol the Repu- 
blic who had to lake the approv^al ol the Senat(‘. 1 his was a devdcc ol the 
monarchists who feared demoeiacy. M’h(' manner in which the power 
was first used by President AlaeAIahon discredited it. National senli- 
mem lias always regarded dissolution as a coup d ciat. I he purpose 
of Art. 51 is to fortify tlu' authority of ihe C-abiiu*!. fiench Cabinets 
of the Third Republic were extrenudy weak and defenetdess in the face ol 
an irresponsible and irremovable Chambei'. Deputies had a dree run 
of their appointed lime. They criticised recklessly and brought up inter- 
pellations in wliich they risked nothing, the ministry everything. Sound 
policy was no guarantee that a ministry would survive. Survival 
depended upon the pleasure of the Deputies. Policy had to be oiten 
sacrificed to the needs of the moment- VValdeck-Rousscau, himsell 
a Prime Minister, said (quoted bv^ Finer) that the ministry s first duty w*as 
not to govern but to keep aliva^. It is not surprising tliat coJierent 
govt'rnmenl was impossible. Dissolution is the wa) by vvhich a minis- 
try can appeal to the country where it has strong convictions about its 
policy and encounters the opposition of the legiwslativT*. Prospect of dis- 
solution has a salutary effect upon the discipline of both ihe G'ovcrmnent 
and the opposition parties, for members dislike the expense and inconve- 
nience of a general election. It puls them in a responsible and watchful 
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mood. With dissolution in the background, the attempt to pull ^owa 
the ministry becomes a dangerous game to play. The deputies realize 
that they may have to answer to the country for their action. Both 
M. Tardieu in 1933 and M. Doumergue in 1934 proposed to invest the 
Cabinet with the power of dissolution, without success. 

Dissolution has not the same significance under a two-party system 
and under a multi-party system. Under the first, as in England, dis- 
solution follows a major defeat of the ministry in the Commons and 
precedes the general election. Under the English system of majority 
government the nation enthrones a Government in i3owcr with a speci- 
fic mandate. The Government therefore has the rlglit to appeal to 
the nation where it feels either that the mandate is exhausted or that it 
is impossible to carry it into effect owing to lack of confidence. In 
England the Government and the opposition arc generally agreed Us to 
the time and necessity of dissolution. At one time it appeared that the 
two-party system might be replaced by three parties and then dissolution 
became a complicated matter. What should be the guiding rule? Under 
a multi-party system, government is either a minority government or 
a coalition ; it is usually the latter. In either case the government has 
no specific mandate from a majority of the electorate. Dissolution 
has not the same meaning here as under a two-party system but it is 
still useful as a way of resolving de^idlocks which are likely to occur as 
between the parties. Dissolution in most cases is a w ay out of deadlock 
of some sort. Under a multi-party system dissolution is liable to abuse. 
The majority party in the coalition will decide the moment of dissolution 
and it may choose the opportunity to improve its position. Alterna- 
tively, the majority party may use the threat of dissolution to tighten 
its authority on other parties. To quote llie Economist^ “the power of 
dissolution placed in the Prime Minister’s hands and applied to a coali- 
tion system is an important weapon of discipline given to the largest 
party in the coalition against its allies. (This) probably means a vci > 
great measure of pow'er, not for the majority, nor even lor the largest 
party in the majority but for the central caucus of the largest party in 
the majority.”^ The new constitution provides that the decision to dis- 
solve the National Assembly shall be reached in the Cabinet alter receiv- 
ing the opinion of the President of the National Assembly and shall be 
decreed by the President of the Republic. These arc important safeguards 
against a possible misuse of the power. Finally there is to be no disso- 
lution during the first 18 months of the Assembly’s life of 5 years. 

The electoral law^ revives proportional representation based on a 
simple scrutin dc listc. There is no second ballot. Each department 
normally represents one constituency. Voters must select one complete 
list but cannot cross out or add any name on it. They may however show 
their preference by altering the order in which the candidates arc placed 
on the list. The seats are allotted among the lists accoiding to the rult; 
of the largest average. This average is calculated in the follow- 
ing way ; the number of votes obtained by a list is divided b> the number 
of scat? already allotted to this list plus one. In this mannei all the scats 
are successively allotted. The French Weekljf (Nov. 9, 1940) gives the 
example of a hypothetical department electing 6 deputies where a list 
of five was received getting the largest number of votes. 


t This comment was based on the first draft. 
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List A. 

57,000 votes 

B. 

39,000 

C. 

36,000 

D. 

32,000 

K. 

25,000 


The average for the first seal is equal to the number of votes. It 
goes to A polling the largest average. But in allotting the second scat 
the average of A is 57,000-{-2, i.e., 28,500 votes only. The second scat 
goes to B and so on until all the seats have been allotted. If less than half 
the voters choosing a list change the o\r}cr the list, the order is left 
unchanged. Else, the candidate who lias been put first most often is 

elected first. 

» 

In theory, PR should result in multiplication ofpartics but in France 
to-day political opinion and parties are crystalizing round two centres 
of attraction, the Communists ;md MRP. They represent real class 
divisions. The central fact of the French political scene at present is 
a well-organised Communist party and an anti-Communist opposition. 
The necessity of political survival would argue against too great a sub- 
division of the forces of the Right or the Left. Both the Communists 
and MRP owe their success at the polls to PR and neither party wants 
to give up the system. 

Constitution may be revised in the following manner : a resolution 
specifying the particular object is first adopted by an absolute majority 
of the National Assembly. Then a bill is drafted and must pass both 
Chambers in the way of ordinary legislation. Later it is submitted to a 
referendum and promulgated by the President of the Republic. Under 
Art. 91 a Constitutional Committee presided over by the President 
examines whether any law which has been passed implies a revision of 
the constitution. One of tlie functions of the Committee is to settle 
differences betwcani the two Chambers by compromise. No rcvi.sion 
with respect to tiie Council of the Republic is to ])c' made without the 
Cuuncirs agreement or recourse to rehaendum. 

Tiic long struggle over the Constitution may be brieliy summarized. 
I’he Constituent Assembly first met in October J 915. The Communists 
had a slight majority. Next April a draft constitution was adopted by 
309 votes to 249. The Socialists voted witli the Communists against 
MRP. The draft constitution provided among other things a single 
Assembly and a President and a Prime Minister elected by the Assembly. 
It was the most thorough-going embodiment of popular sovereignt) . 
Legislative, executive and even judicial power was concentrated iq the 
Assembly. The draft was rejected by the nation on May 5. In the elec- 
tions of June the nation showed its sense by returning MRP with a small 
majority of 15 over the Communists. Nevertheless the Communists 
liad increased their total poll. The new Constituent Assembly had to 
revise the constitutional draft. During the following months, battle 
raged over two of the key provisions in the Costc-FIorct project (the 
new draft reported by M. Costc-FIorct MRP). These were : (1) the 
second chamber has the right to initiate legislation and to object to laws 
passed by the Assembly, (2) the President is elected for 7 years by both 
the Chambers ; he should ha\^ lai'ger authority. In Conunittec, these 
essential clauses were carried by an MRP-Socialist majority against a 
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Communist minority. The constitution was finally adopted on Septem- 
ber 29 after several compromises. The nation ratified it on October 13, 
1940. The compromises show that the Communists liave conceded the 
forms only. The President has much the same legal powers as under the 
Constitution of 1875 but in practice he may have greater authority than 
before because that is the general desire. In the referendum of October 
1945 72% of the electorate voted in favour of greater powers for the 
President arid the Cabinet in relation to the Assembly, The Right 
demanded that the President should be elected by direct vote as in Ame- 
rica, to counterbalance the Assembly. But this is a Frciu4i anathcnui, 
and it is well that the French did not copy the American System at a 
time when their greatest need is efiective and continuous government. 
Another demand of the Right was that private property should be pro- 
tected not by laws which may change but by the constitution. The 
Preamble of the new Constitution reiterates the Rights of 1789 which 
included the right to property. But as shown, this right is not absolute. 

A word may be said about the parties. There are three major 
parties, the Communists, MRP (Mouvement Rc’publicain Populaire) 
and the Socialists ; and two minor ones, the Radical Socialists ; and 
PRL (Parti Rc'publicain dc la Libcrte). Their relative strength in the 
National Assembly elected last November is as follows : — 


Communists . . . . 1S() 

MRP .. .. 103 

Socialists . . . . 90 

PRL and Allies . * 87 

Radicals . . . , 03 


The Radical Socialists, the largest party in the Third Republic 
was a party of the petit bourgeois and the better ofi' peasant. It was a 
party of negation essentially; its chief purpose was to be left alone 
by the government and to reduce taxes. The party has lost ground. 
PRL is extreme Right and strongly anti-Communist. MRP is a new 
party of progressive Catholics supported by all that France which is 
Catholic at heart and by the Catholic trade unions. Like the Commu- 
nists, MRP had a leading share in the Resistance and enjoys the conse- 
quent prestige. The Socialists are at the same time anti-clerical and 
anti-Communist. They arc supported by the Socialist trade unions com- 
prising the “white collar” trades, the civil servants, the bank clerks, the 
postal workers, etc. The Socialist weakness is a certain vagueness alike 
of policy and conception, yet the party as mediator between MRP 
and the Communists has great potential use. The future depends on 
the Communists in many ways. They arc the only party which docs 
not have a negative role, is not dominated by fear of political opponents, 
and has a clear-sighted policy. The Communist party is superior to 
others in backing, in devotion, in organization. Trade unions arc pre- 
dominantly Communist, and the peasant who used to vote Right or 
Centre in the past now votes Communist. Workers organized in both 
CGT and CGA are loyal to the Communist Party. To the common 
people the Communists represent the promise of a better future. Leaders 
of the party have shown great practicality and considerable willingness 
to compromise. The French Communists are not a fifth column as 
Mr. Churchill has often advertised them to be. “French Communism 
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is as far removed from Bolshevism as Paris is from Moscow.” (The 
Economist^ Nov. 23, 1946). The object of the party is to achieve Socia- 
lism by parliamentary means ; its avowed policy is to work in harmony 
with other parties in the interest of France. No other party has such a 
vivid perception of the needs of France, both immediate and long-term. 
The Economist observes {loc, dt.) that while the Socialists have indulged 
in humanistic phrase-making, the Communists have shown greater 
realism and have produced sound policy. The position to-day is that 
France will not let the Communists rule alone and no government can 
function without the Communists. Realizing this the Communist 
party has shown a spirit of conciliation especially towards the moderate 
Right. It has foregone premiership which was its due and which the 
Right denied it unjustly. The danger to parliamentary government at 
the moment is more from the extreme Right than from the Communists. 

APPENDIX 

The Constitutional Project adopted by the National Constituent 
Assembly on September 29, 1946. 

(Note : Below is given a verbatim translation of the most relevant 
chapters of the Constitution. The omitted chapters deal with the follow- 
ing subjects : — Chapter I V, Diplomatic Treaties ; Chapter VII, Penal 
Responsibility of the Ministers ; Chapter VTII, The French Union ; 
Chapter IX, Superior Council of the Magistracy ; Chapter X, Terri- 
torial Collectivities ; Chapter XII, Transitory Arrangements. No 
article has lieen omitted from the Chapters rendered.) 

PREAMBLE 

On the morrow of the victory won by the free peoples over the 
Governments which attempted to enslave and degrade human persona- 
lity, the French people proclaim anew that every human being, without 
distinction of race, religion or belief, possesses sacred and inalienable 
rights. They reaffirm solemnly the rights and liberties of man and 
citizen consecrated by the Declaration of Rights of 1789 and the funda- 
mental principles recognised by the laws of the Republic. 

They proclaim moreover as particularly necessary for our times, 
the social, economic and political principles as under : — 

The law guarantees to woman in all the domains, rights equal to 
those of man. 

Any man persecuted for his action in the cause of li]>erty has the 
right of sanctuary within the territories of the Republic. 

Every one has the duty to work and the right to obtain employment. 
None shall be injured in his work or occupation, on account of his 
birth, his opinions or his belief. 

Every man may defend his rights and interests through trade union 
action and follow the trade union of his choice. . . 

The right to strike is exercised within the fratne-work of the laws 
which regulate it. 
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Every worker participates through his delegates in the collective 
determination of the conditions of work as well as the management 
of the firm. 

Every article and every firm the exploitation of which has or ac- 
quires the marks of a national public service or a monopoly in fact must 
become collective property. 

The nation assures to the individual and to the family the necessary 
conditions for their development. 

The law guarantees to all notably to the child, to the mother and to 
the aged worker, the protection of health, material security, rest and 
leisure. All human beings who on account of their age, their physical 
or mental condition or their economic situation find themselves unable 
to work have the right to obtain from the community suitable means 
of existence. 

The nation proclaims the solidarity and equality of all Frenchmen 
in the responsibilities resulting from national calamities. 

The nation guarantees to the child and to the adult, equal access 
to education, to professional training and to culture. The provision 
of education at all stages is a duty of the State. 

The French Republic, loyal to its traditions, follows the rules of 
international public law. She will not engage in any war of conquest 
nor at any time use her forces against the liberties of any people. 

Subject to reciprocity, France agrees to limitations of sovereignty 
necessary for the organisation and defence of peace. 

France forms a ur.ion with the peoples overseas, based on equality 
of fights and duties without disiinciion of race or religion. 

The French Union is composed of the nations and peoples who 
bring together and co-ordinate their resources and their efforts in 
order to develop their respective civilisations, to increase their well- 
being and to assure their security. 

Loyal to her traditional mission, France intends to conduct those 
peoples who are in her charge, to the liberty to administer themselves 
and to manage their affairs democratically ; eschewing all systems of 
colonisation based on despotic rule, she guarantees to all equal access 
to public functions and to the individual and collective exercise of the 
rights and liberties proclaimed and afRrmed above. 

CHAPTER I 
SOVEREIGNTY 

Art. I. France is an indivisible, lay, democratic and social re- 
public. 

Art. 2. The national emblem is the tricolour flag, blue, white and 
red with three vertical bands of equal dimensions. 

The national anthem is the Marseillaise. 

The Republic’s motto is ; '‘Liberty, Equality, Fraternity,” 
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The Republic’s principle is : Government of the people, for the 
people and by the people. 

Art. 3. National sovereignty belongs to the French people. 

No section of the people and no individual can assume its exercise. 

The people exercise it, in constitutional matters through the vote 
of their representatives and through the referendum. In all other 
matters, they exercise it through their deputies in the National As- 
sembly elected by a suffrage which is universal, equal, direct and secret. 

Art. 4. All adults of both sexes, enjoying civil and political rights, 
who arc P'rench nationals or under French jurisdiction are electors 
undpr conditions determined by the law. 

CHAPTER ir 
PARLIAMENT 

Art. S. The Parliament consists of the National Asseml)ly and the 
Council of tlie Republic, 

Art. 6. Tlie duration of powers of each asscniljly, the mode of 
election, the ('onditions of elign>ility and the rules of ineligibility and 
incompatability are determined by the law. 

The two Chambers are elected on a territorial basis, the National 
Assembly by direct universal suffrage, the Council of the Republic by 
tlie communal and departmental collectivities on universal indirect 
suffrage. The Council is renewed by one half (every three years). 

However, the National Assembly may elect, by proportional repre- 
sentation, Councillors not exceeding one-sixtli of the total number of 
the Council of the Republic. 

The number of the members of the Council of the Republic cannot 
he less than 250 nor more than 320. 

Art. 7. War cannot be declared without a vote of the National 
Assembly and the previous advice of the Council of the Republic. 

Art. 8. Each one of the two Chambers is the judge of the eligibility 
of its members and of the regularity of their election. It alone can 
r('ceiv(‘ their resignation. 

Art. 9. The National Assembly meets in full right for its annual 
session on the second Tuesday of January. 

The total duration of the interruptions of the session cannot exceed 
four months. Adjournments of the session for more than ten days are 
considered as interruptions. 

The Council of the Republic sits at the same lime as the National 
Assembly. 

Art. 10. The sittings of the two Chambers are public. The 
detailed accounts of the proceedings as well as the parliamentary docu- 
ments are published in the Journal OJficicL Each Chamber can form 
itself into a secret committee, 

7 
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Art. ll. Each C4hamber elects its Bureau (President, Vice-Presi- 
dents, Secretaries and Questors ) at the beginning of the session every 
year, by proportional representation of the groups. 

When the two Chambers jointly meet for the election of the President 
of the Repulilie, their Bureau is that of the National Assembly. 

Art. 12. When the National Asseni])ly is not .sitting, its Bureau 
ronirolling tlie Cabinet's actions may summon J^vrliarnent. It must 
do so on a demand made l)y c)ne-lhii‘d of die deputies or at the reqtu^st 
of the Prime Minister. 

Art. 13. The National Assembly alone votes upon the laws. It 
cannot delegate this right. 

Art. 14. The Prime Minister and the mcmliers of the Parliament 
have the initiative of legislation. Ciovernmerit bills and private bills 
formulated by the members of the National Assemlily are to be laid on 
the talile of tlu' latter, l^rivate Bills foinmlated liy the members of 
the Council of the Republic are laid on thelabh* ol' the Cuime.il anti 
transmit led without deliate to the National Assemlihc They are not 
admissible when they entail a redinaion of the n'ceipis or a creation 
of (new) expenses. 

Art. 15. The National Asscanbly .‘Studies the bills whicli arc brought 
before it in committees oi'whieli it chuermines tlu' number, the composi- 
tion and the competence. 

Art. 16. The budget is submitted to the National A.ssembly. 
This law will comprehend only the strictly financial dispositions. 

An organic law shall regulate the mode of presenting the budget. 

Art. 17. The members of the National Assembly have the initiative 
of expenditure. 

However, no private bills tending to increase the existing expenditure 
or to (‘reale new expenditure shall be introduced when the budget f‘oi 
pnwisional and supplementary credits is ])eing discussed. 

Art. 1 8. The National Assembly regulates the accounts of the nation. 

For this purpose, it is assisted by tlie Court of Accounts. The 
National Assembly may entrust the Court oi Accounts witli all inquiries 
and studies relative to the execution of public reveml(^s and expenditure 
or to the management t)f the Treasury. 

Art. 19. Amnesty can be granted only by a law. 

Art. 20. Tlie Council of the Republic examines, for advice, bills 
passed in first reading by the National Assembly. In (he case of the 
budget this period is shortened when necessary so as not to exceed tlu* 
time utilised by the National Assembly for its dis(:us.sion and voting. 
When the National Assembly has decided upon an urgent procedure, the 
CuuneiJ of the Republic gives its opinion within the same period as 
that provided for discussion in the National Assembly by regulation 
of the latter. The periods envisaged by the present articles are not 
counted during the interruptions of the session. They may be pra-» 
jonged by the decision of the National Assembly. 
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If the opinion of the Council of the Republic is the saiitc or if it has 
not been given during the periods prescribed in the preceding para- 
gniph, the law is promulgated in the form voted by the National Assembly 

If the opinion is not the same, the National Assembly examines 
tlie bill during the second reading. It gives a definitive and sovereign 
decision upon the amendments proposed by the Council of the Republic, 
cither accepting or rejecting them, wholly or partly. In the case*, ol' 
total or partial rejection of these amendments, the vote during the second 
reading of the law takes place by public ballot by an absolute majority 
of the members composing the National Assembly, when the vote upon 
the whole law has been expressed by the Council of the Republic under 
the same conditions. 

t 

Art. 21, No member of the Parliament may be jn cisecuted, search- 
ed, arrested, detained or judged on account of the opinions or votes 
expressed by him in the exercise of his functions. 

Art. 22. No member of the Parliament may, during Iiis maudaie, 
be prosecuted or arrested in criminal or corrective matters without the 
authority of the Chamber of which he is a member except when caught in 
the act. The detention or prosecution of a member of the Parliament is 
suspended if the Chamber of which he is a member requires it. 

Art. 23. The members of the Parliament receive an allowance 
fixed in relation to the salary of a class of officials. 

Art. 24. No one can be a member of the National Assembly and 
the Council of the Republic at the same time. 

The members of the Parliament cannot belong to the tconornio 
Council or the Assembly of the French Union. 

CHAPTIiRlli 

THE ECONOMIC COLNCIl. 

Art. 25. An Economic Council the status of ^^•lucIJ is determined 
by law examines for giving opinion those, bills which Ihll \\ itlhn its com- 
petence. The bills are submitted to it Ijy the Nati<.)iiai Assembly before 
the latter deliberates upon them. 

The Economic Couiieil may be eonsulied liy the C'abinet. It 
inust be so consulted for the cstablishincat of a national economic plan 
having the objects ol' full cinployment and rational utilisation of mate- 
rial resources. 


CHAPTER V 


THE PRESIDENT OF THE REPUBLIC] 


Art. 29. The President of the Republic is elected by the Paiiiamenf 
tic is elected for seven years. He is rc-eligiblc only once. 

Art. 30. The President of the Republic nuininates lu the Council 
ofMinisterSj the Councillors of State, the Grand Chancellor of the Legion 
of Honour, ambassadors and special envoys, members of the Superior 
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Council, members of the Committee of National Defence, Rectors of 
Universities, Prefects, Heads of the central administrations, general 
officers, and government representatives in the overseas territories. 

Art. 31. The President of the Republic is kept informed of inter- 
national negotiations. Pic signs and ratifies treaties. 

The President of the Republic accredits ambassadors and special 
envoys to the foreign powers. The ambassadors and the special envoys 
of the foreign powers are accredited to him. 

Art. 32* The President of the Republic presides over the Council 
of Ministers. He causes the minutes of the proceedings to be taken^^and 
preserves them. 

Art. 33. The President of the Republic presides with the same 
powers over the Superior Council and the Committee of National 
Defence and assumes the title of the Chief of the Armies. 

Art. 34. The President of the Republic presides over the Superior 
Council of the Magistracy. 

Art. 3S. The President of the Republic in the Superior Council 
of the Magistracy exercises the right of pardon. 

Art* 36* The President of thc^ Republic promulgates the laws 
within ten days which follow the transmission to the government of a 
law definitely adopted. This period is reduced to five days in case 
of urgency so declared by the National Asscmbl)*. 

Within the period fixed for promulgation, the President may, by 
a message with reasons assigned, request the Chambers to reconsider 
the law ; this request cannot be refused. 

/ 

In default qf promulgation by the President of the Republic within 
the period fixed by the present constitution, the promulgation shall be 
made by the President of the National Assembly. 

Art. 37. The President of the Republic communicates with the 
Parliament by messages addressed to the National Assembly. 

Art. 38. Every act of the President of the Republic must be counter- 
signed by the Prime Minister and a Minister. 

Art. 39. Within thirty days at the most, within fifteen days at the 
least before the expiry of the powers of the President of the Republic, 
the Parliament proceeds to the election of a new President. 

Art. 40. If in virtue of the preceding article the election iirtust take 
place during a period when the National Assembly has been dissolved 
according to Art. 51, the powers of the existing President of the Republic 
are prolonged until the election of a new President. The Parliament 
proceeds to the election of a new President within tea days of the clcc-* 
iton of the new National Assembly, 
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In the above case, the nomination of the Prime Minister takes 
place within fifteen days following the election of the new President. 

Art. 41. In the case of a hindrance duly ascertained by a vote of 
the Parliament or in the case of vacancy through death, resignation or 
any other cause, the President of the National Assembly provisionally 
assumes the functions of the President of the Republic. He shall be 
replaced in his duties by a Vice-President. 

The new President of the Republic is elected within ten days except- 
ing what has been said in the preceding article. 

^Art. 42. The President of the Republic is only responsible in the 
case of high treason. 

Aft. 43. The office of the President of the Republic is incompatible 
with any other public function. 

Art. 44. Members of the families which have ruled over France 
before are not eligible lor the Presidency of the Republic. 

CHAPTER \^I 

TFIE C:OUNCIL OF MINISTERS (THE CABINET; 

Art. 45. At tlic beginning of each legislature, the President of the 
Republic after the usual consultations appoints the president of the 
Council [i, e.y the Prime Minister). 

The Prime Minister submits to the National Assembly the pro- 
gramme and the policy of the Cabinet which he proposed to form. 

The Prime' Minister and the ministers can be appointed only after 
the Prime Minister has been invested with the confidence ul' the National 
Assembly by public ballot, by an absolute majority of the deputies 
except when the National Assembly is prevented by force horn meeting. 

The same is true during the life of a legislature in the event of 
Vacancy created by death, resignation or any other cause except what is 
said below in Art. 52. 

A minlsteriy 1 crisis supervening within fifteen days of the appointment 
of ihe ministers is not taken into account for the purposes ol' Art. 51* 

Art. 46. The Prime Minister and the ministers chosen by him 
are appointed by decree of the President of the Republic* 

Art. 47* The Prime Minister secures tlie execution of the laws. 

He makes all civil and military appointments except those covered 
by Articles 30, 40 and 81. 

T'hc Prime Minister secures the direction of the armed forces and 
co-ordinates the operations of national defence* 
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acts of the Jhamc Minister envisaged by the present article, 
arc couatersigtied by the ministers concerned. 

Art. 48. TJie ministers are collectively responsible Ijclbre I he 
National Assembly for the general policy of the Cabinet and individually 
for their personal acts. 

Tliey arc not responsible to the Council of the Republic. 

Art. 49. The question of confidence can be pul only after delibera- 
tion in the Cabinet. It can be put only by the Prime Minister. 

The vote on the question of confidence can take place only onf. full 
day after it has been put to the Assembly. It takes place by public ballot. 

Cf>nfidence can be refused to the Cabinet only by an absolute 
nnjorily ol tlic deputies of the Assembly. 

This relusal entails collective resignation ol the Caijinct. 

Art. SO. A vote of censure passed by the National Assembly 
entails collective resignation of the Cabinet. 

The vote can take place only one full day after the motion has been 
put. It takes place by public ballot. 

A motion of censure can be a(lo[)tcd onl\ l.>\' tin al)S(.))ulc majoriiy 
of the deputies of the Asscmbl) . 

Art. 51 . 11 xn the course ol one and the same period ol eighteen 

months . two ministerial crises intervene under the conditions envisaged 
by Articles 49 and 50, the dissolution of the National Assembly may be 
decided in the Cabinet, after consultation with the President ol' 
Assembly. The dissolution shall be pronounced according to this deci- 
sion by a decree of the President of the Republic. 

The provisions of the preceding paragiajdi ai(‘ nut applicable 
to the first eighteen months of (the life of) tlic Legislature. 

Art. 52. In the ev^ent of di.ssolutloii, the Cabinet with the exception 
of the Prime Minister and the Minister of the Interior remains in oHicc to 
deal with current business. 


The President of tlic Republic appoints the President of tlu' National 
Assembly as Prime Minister. The latter nominates the ticw Minister of 
the Interior in agreement with thf Bureau of the National Assembly. 
He appoints as ministers of State, members of those groups whicli were 
not represented in the Government. 

The general election takes place tvyciity days at the least, thirty 
days at the most after the dissolution. 

The National Assembly meets in full right on the third 'rimrsday 
Which follows the election. 
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Xrt. 53. The Ministers have access to both the Chambers and to 
their committees. They must be heard when they rcctuest it» 

They may l)e assisted in the discussions in the Chambci'S b)' eommis- 
sio)it‘rs appointed by warrant. 

Art. 54. The Prime Minister may dclejt^’ale his powers to a minister, 

All. 55. Tn the c'ase of vacancy due to death or any oilier cause, 
the (udiinel eli iri»es one of its members with the provisional exerc ise of 
lire functions of ihr Pjime Minister. 


c:hapit:r xi 


nfi: R.i’\ isioN OF the constitution 

Art. 00. Rex lsion lakes place in tlu‘ foliowini^ mann(*r : 

Rtn’ision musi be decided upon liy a resolution ])assed b\’ an absolute 
rnajor'ity (j/' the members constitutin<»' the National Assembly. 

The resolution spec ifies the object of tlie revision. 

It is submitted, w'ilbin a minimum jieriod of three months, to a 
second reading, \\4iich must take jdace in tlie sam(‘ manner as liie hi si, 
unkrss the Council of the R(*pul>lic urgcntl) called upon by the National 
Assembly has adopted the same resolmion by ahsolnte majority 

After tills second r<‘ading' tin* National Assiunbly dralts a bill con- 
cta'iiing the j'cvision oi’tli<‘ constitution, dliis bill is put before Parliament 
and adopted by majority and in the mamK*r provided for ordinary legis- 
lation. 

It is submitted to referendum, except when it has been adopted in 
second reading by the National Assembly b\ .i majority of two-thiixls 
or* has b(‘i‘n \ut(‘d by a majority of (hree-hfilrs b\M*a.ch of the two assc'm- 
blies. 

'Phe enactment is jnomulgated as eoicuilulioiia] Jaw by the Ihcsident 
of the Rciiublic within ('ight days of its being adopted. 

No constitutional reviaon relating to the existence of tlic* Council 
ot' th(‘ Republic may fie clfected without its agreement or recourse to 
lilt* ]:)roccdurc of liic n‘fercndum. 

Art. 91. The Constitutional Committee is presided over by the 
President of the Republic, 

It includes the President of the National Assembly, the President 
of the Council of the Republic, seven members elected by the National 
Assembly at the beginning of each annual session by proportional 
representation of its groups and chosen outside its members, three 
IT^cmbers elected in the same manner by the Council of the Republic, 
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The Constitutional Committee examines whether the laws passed by 
the National Assembly pre-suppose a revision of the constitution or not. 

Art. 92. Within the time limit for the promulgation of the law, the 
Committee is put in congnizance of a demand issuing jointly from the 
President of the Republic and the President of the Council of the Repu- 
blic, the Council having decided by an absolute majority of the meml)ers 
constituting it. 

The Committee studies the law, endeavours to bring in accord 
the National Assembly and the Council of the Republic and, in case it 
does not succeed, decides within five days of its having been informed. 

This period is limited to two days in case of urgency. ' 

The Committee is only competent to decide upon the possibility 
of revision of the dispositions of titles 1 to X of the present Constitution. 

Art. 93. The law which, in the opinion of the Committee, implies 
a revision of the Constitution, is sent back to the Xhttional Assembly 
lor frcsli deliberation. 

In case Parliament maintain their first vote, the law cannot be 
promulgated before the Constiuiiion has been revised in the manner 
(‘Mvisaged by Article fiO. 

If the law is found in accordance with the dispositions of the chapters 
I to X of the present Constitution, it is promulgated within the time 
provided by Article 1)2. 

Art. 94. In case the whole or part of ilic Metropolitan Territory 
is occupied by foreign armies, n<.) procedunt for revision can be started 
or continued. 

Art. 95. The Republican form of the Government cannot l)er()me 
the ol)ject of a proposal of revision. 

What of the future ? A new constitution by itself cannot supply 
political stability though it may help. Political stability must be sought 
not in the institutions but in the spirit of working them. Since the brief 
unity of the Resistance has long vanished national unity must find a new 
basis in mutual compromise and belttu' parliamentary' and public 
manners, for as Dr. Finer has recently r>l)S(‘rved, “Manners rnaketh 
Parliaments.” One can give endless iidvice to tlie French concerning how 
to conduct their Government but it does not seem neccssai)' to give it to 
so intelligent a people. The encouraging signs i'or tlie future are the 
emergence of larg<‘ and organized parties and a frame of the national 
mind which is c<)nduci\'e to positive action. 



DWARKA IMAGE OF RANACHHODJI AND 
THE TEMPLE AT DAKORE 

Bv Prof. M. R. XfAjMiTDAR, M.A., LL.R., Pn.D., 

Sprhiffer Research Scholar, Bombay Uni versify 


T he two prominent places of Krsna worship in Western India arc 
Dwarka and Dakore. 'Fhe one of Tiilasi-Syama in the (iir forests 
in Kfitlnawar and the otiier oi'Syarnalriji in the eastern forests round 
about Idar state tenllory are also not<‘Wortliy. Howtwer, the places of 
Jjwarka and Dakoi'e are moo' iniiinat(dy (onneetcd by tradition on 
ae<‘Ounl of th(‘ inia,<>('s installed and lln^ temples built for them. 

Dwarka or Dwaravaitl is a city of ht)ary antiquity. When Srikrana 
had to (lee from Mathura, bcini»* ( hased by |arasandha, infuriated by 
the death of his maternal uneieKahsa, li(‘ came toSaurasira and founded 
Dwarka ‘hhe doors to the o{'ean.” When actually this evt'iU occurred 
It can tentatively Ik* assittned a date contemporaneous with that of 
the Muliabharata war. Any way, it must have been earlier than the 
‘h'd century B.C. the time of the present ‘‘Mahabharata.’^ 

The legend of the original site of Dwarka being engulfed in an 
oceanic' inundation appears to l)e true for various reasons; and that is 
the main reason why sc'vcral localities advance claim to be the site of 
the original Dwarka. It is said tliat Krsiia built a fort of solid gold, 
now submerged. The chief village fagat on the sea-shore has a temple 
of Vikraina Narayaua situated oii the river Gomall, whieli issuing 
IVom the ground ofOkha flows through Jagat and theme into the ocean 
— the place of confluence being called Cakra Tirtha. Puranas record 
that Kr^na was succeeded by his great-grand-son Majranabha, who, 
it is said, built the present temple of Dwarkanath, called also ‘"Tri- 
lokasuhdara” on tlic north bank of the Gomati creek. 

In later times, Dwarka proved to be a very po])uIar pilgrim-centre 
to the west of India. It is l)elieved that the great Saiikaraearya made 
Dwarka in farther west as his outpost, calling it “J^aracla Pitha'*’ about 
the 8th century A. D. Dwarka is one of the four prominent “dhamas” 
of pilgrimage \cliere Hiiulus fiorn all ])arts of India flock, and is included 
in the list ofs(‘vcu “('ities’' giving liberation (muktipuri ). 

Modern Dwarka, it seems, was not a popular centre of pilgrimage 
in early times. No grants an* discovered, awarding lands or villages 
to the Dwarka shrines. Were it a famous, flourishing and opulent 
sca'U of worship, i( would not (*(*rtainly have esraj)ed the kind ^^t ten (ions 
ol' Mahomc'dau conquerors like* Mahmud Ga/.ui, Alafkhan and others. 
As it is, (he city has not suffered trom Mahomeclan vandalism. 

The modern temple of Jagat (short for ‘ Jagan Narayaua’") near 
the Beta Safikhoddhara appears to have been btiill on the plinth of an 
older structure; because it is known that when Mahmud Bc'gada con- 
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quered Dwarka in 1473 A. D. ‘‘it was given up to plunder, its buildings 
were ra?.ed, its temples destroyed, and the idols broken to pieces.*’* 

It IS reeordrd in tradition that in Samvat 1212 (1156 A. D.) the 
old and qcnuiae iinai^e of Dwarkildlxisa J^rikpsna was removed from 
the coast-line and brought to an interior place in Central Cujarat, pro- 
bably to ]')r(Uec( the image from pollution, desecration or destruction 
at tln‘ hands of hostile religious zealots. 'Phis sort of device to remxove 
})reclons ireasincs ofrtdigious a.ad cultural walues to saf(‘ resorts during 
unsettled times was in vogue among Jainas in the mediaeval period 
and even among our own times during the last world-war when valu- 
able art-treasures of several Indian museums were removed to many 
(uit-of-the-way plac'cs ol' general safety. This is, however, a secular 
('xplanalion of a gi'eat ('vemt, which is Ixdicvcd to have occiirre/i in 
Samvat 121 2. ♦ 

\Ve have die traditifinal liistory of the incident rec'oi’ded both in 
history atid in Sanskrit Parana— like ‘'Alahaimya” works, such as the 
"D-inkapurMfiliaimya." wliicli mentions the date of tlie event as under, 
i.e. S;uit\'a,t 1212: -- 

^tTRl^r : I 

Tiie ent ire incident has liecn effectively told in tlie following verses ; — 

I f I 

3ir3T%, Jrff ssr^r ii 
«ff arqr ^rf i 

¥i'efr, srinf fiiJtr ii 

3Uf qvir> (I'T II 

?K«r I 

<fi^ 3n«fr, ii 

gi5f ^1^, 311^ I 

srg anjJirsFf qR, irisif ^qR n 

m 314 ^\Z ^4 4541 3TM[55r \ 

55ic54 \ 55q5R, 11^ II 

3514^, g^4 ^15 1 

ifjqr 4r355h7 ii 

T'll S(54r JOISTS, I 

' *iTf;i'4i4 444F4, g?4 ^Tr^i it 

RgtI45% fsqR, ^qi4 3151^45114 I 
«ir% 3514 q;f3T, qq^R qr^4?;4 lUii” 


Vi<k ‘‘History of Gujarat,” hy Prof, M. S. Commesariat (1938), p. J74. 
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These Hindi verses are iuserilxd on a stone iji llic (ioinali lank al 
the place where the image of Ranachliodji was kept hidder) for iwtdvr 
days and where an arrow was shot by a Ciugali lad who had chased the 
idol that was being removed by one V'ajesingh Bodano. At tliis spot 
arc instituted the foot-prints of the Lord and a Hag, commemorating 
the event. 

The tradition about Dwarka imag(‘ having be(m Imought to DakoK’ 
by a staunch devotee is comparable to a. similar tradition regarding 
ilic installation of the image of \hthoba (X'ittiiaki from ‘A'itihu/' the 
Kannada lor Vifinu | la, a siilhxj in Maharastra at raiulharpur 
at the hands ol'saijit Pundaiika, who is said tt) ha\'e brought the image 
either from Dwarka oi' fnnu Mathura some time al)out 12<S7 Samvat, 

^rhe report about “Rahehhod Temple” available in tlK*"Sup])l(‘mf‘nl’* 
to ‘'Mirat-i-Ahmedi” (Ch. Illj wiiich describees the various icjn])lcs 
and Tirthas sacred to the Hindus, appears to be fairly anterior to the 
building of the present temple by Tarnbvekar, j)oj)ularU railed '' fain- 
bekar.” Ali Muhammad Khaii, lh(‘ author ol M.-l-A. was the' chief 
Reporter in the Province of (iujarai, who was eventually made Divvan 
of the Province in 1747 A. D. and was tin* last of tin' Mogliul Diwaus 
of Gujarat, which was then eon(|ucre(l by the Maratha Ibrct- ol iln^ 
Pesva and Damajirao Gackwiid. It was in 17 ah A. 1). that Ahmeda- 
bad was finally taken by these Southern invad(‘rs. PIk' chronicle' of 
“Mirat-i-Ahmadi"’ was completed about the time that Darnaji joined 
the great Maratha army and took a creditable part in the disastrous 
battle of Panipat (January 1761). The historian has put on record 
the statistical and other information which his diligent search, — with 
thfe-help of his Hindu assistant Mithalfil, — had brought to light. The 
compilation appears to have taken about ten years (1750 to J76 g). 

This record which is prior to the building of the present teniplr 
in 1772 A. D. definitely refers to the oru^ built by Abhesingh, tiic vic('roy 
ol' Chijarat under Emperor Miilumimadshfih and for wlueh. lie had 
managed to secure the grant of Diikore village for th(‘ maiuteuauee "of 
thcVi^tiu temple. An oliicial copy from the^Record of Rights” main- 
tained in Thasra Mamlatdar’s ofiice regarding lands in Dakure village 
is given below for reference. § It alludes to the tradition of Boejana 
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1 am obliged to Mr. AmritlMN. fibaU, D.A., LL.b.> Manager, Pakorc temple 
(in July 1942) tor this copy and the copies from High Court judgments re ; the suit for 
Trusteeship and manaflpement of the Dakorc temple. 
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having brought the image from Dwarka. It lends some authenticity 
to the legend in the Sanskrit “Dahka Parana,” which is supposed to 
have been composed under the patronage and inspiration of Gopala 
Naik Tambvekar. The version of the Mirat-i-Ahmedij is, therefore, 
quoted below in full : — 

^^Ranchhod Temple . — In Thasra, thirty ‘kos’ from the city, is a tem- 
ple which has an idol of Ranchhod, one of the names of Krsna. This is 
how it left Dwarkan, its original site. A certain devotee of Krsna named 
Bodhana, of the tribe of Guglis, went to Dwarkan. 

Ranchhod appeared to him in a vision and said ^‘Take me home 
with thee.” ‘'How can I remove thee from this place? the priests and 
guards would not permit it,” replied the devotee. ‘T shall make myself 
lighter. Thus thou must remove me. And fear not, for thou shall be 
unseen by mortals.” The devotee took the idol as directed and reach- 
ed Dakore, his home, where it was set up and worshipped publicly. 

“N<jw the idol remained visible to the priests at Dwarkan until the day 
oi' the devotee's safe entry at Dakore. When the news of public service 
at Dakore reached the priests, they sent a ])art)' to fetch the idol, J'or they 
liad lost their means of livelihood. The devotee, thi'ough i'ear or being 
}jre-warned by llie god, threw the idol into th(‘ tank, d'hc pai'ty search- 
ed in every n(.)ok and corner of the town, but in vain. Th(‘y llien eritet - 
ed the tank, and ^vith the point of their lances began to li'el in the water. 
Of a sudden something was struck, and soon the tank was full of blood, 
which is still to b('. seen, 

'‘A light ibr th(‘ |)ossession of it th<‘n ensm^d; but in tint end it was 
decided to hand over the idol to whomsoever would give a lump ol gold 
equal to the weight ol the idol, '.fhe poor devotee lost all hope, but it 
so happened that the scales turned against the Dwaikan party, for 
amount ol' gold could wcigdi as niudi as tin* idol, riieu iiodhana, the 
Gugli, as bidden in a \'ision, put his wife's nose-ring with some leaves of 
'Tulsi’ in the scale, and lo ! the idol was weighed. 

“The party then left for Dwcirkan lamenting the loss, but the god 
consoled them by pointing out another idol in llir rWvr Goinati at Dwar- 
kan. It was taken out and placed in the vacant j)lacc, 

''This happeiu'd in 1212 ol the \ ikraJiia Era, about boo years before 
the completion ol' this book (Mirat-i-Ahmedij i.e., in the V’ikrarn year 
1817. 

“The idol is elad in line el<.>thes witJi precious jewels, l^arge crowds 
ol \vurshippcrs from far and near assemble with ollcrings in the month 
of Asvin on the full-moon day.” 

The removal of t]i(‘ image from Dwarka and bringing to Dakore by 
Vajesingh was looked upon very criticall)- b\’ the people of Dakore village, 
who tried to interpret the event as it suited their intellect and fancy. 
Some argued, “Who can dare remove Dwiirkesa hom the temple which 
is so well protected by brave guards of the king?” Others (pjestiuned the 
authenticity of the incident as it could not have been aeeomplislied iti 

■j Vide 'iht hiiglish 'liaiislatiua ul ‘‘Supplement to Mil at-i-Alunedi in Persian/’ 
by Syed Nawab Ali and Q, N* Seddon (G. 0» Series 1^24), pp. 144-45* 
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SO sftort a time with the help of old and infirm bullocks. Some said, 
‘‘Who knows? yg,jesingh might have brought this image exactly iden- 
tical with the one at Dwarka from some Vaisnava devotee, or by perpe- 
trating thefff somewhere.” Some two or three, however, concluded by 
saying, “What have we to do with all that? Any way, we arc glad; the 
image is very elegant and worth looking at !” 

The 'Dahkpur Mahatmya’ refers to the previous birth of Vijayasingh 
to explain his devotion in mortal life. It is stated in the ‘Bhagavata’, 
that Devaki and Vasudeva liad, in a previous state of existence by their 
prayers and piety, succeeded in securing a promise (varadana) from 
Visnu that he would be born as their son ; while Yasoda and her husband 
had likewise secured a promise from Him that he would give them the 
happiness of fondling Him as their own child. Visnu was, therefore, 
born as Krsna at Mathura to Devaki and taken secretly by his father to 
Naricla a relation at Gokula, as his life was in danger, KingKahsa having 
heard a prophecy that this son of Devaki would kill him. Krsna having 
iulfilh‘d his double pn)niise, entered uj)on his own peculiar function as 
‘Avalara' descril)cd in the Bhagavad-Gita. Here, then, we have tlic first 
I'cinarkable tenet of tlie \ aisnavas; a belief in a compassionate living 
power, ready to be born in flesh and l)lood at tlie request ol’ pious and 
all’ectionate devotees. All the merry-making and mischief ascribed lo 
Krsna, while being at Gokuia i.s tlius explained to have been a pai t of 
th(' progiainnic gone through according to the previous promise, for the 
pur]>(.)S(‘ of j)lcasing and teasing Yasoda and Nahda, tlie Divine child, 
well knowing that liumau parents lov(‘ that cliild th(‘ best, who 
torments them the most and c osts them the greatest anxiety or grid*. It 
is this idea ^vllich pervades the whole of the vast mass of poetry which 
htis gathered round the achievements of Gopala Ldaji, the name of 
Krsna in his boyhood. While Knsna was doing his Balalila (childish 
sportsj alCiokuIahe had given a ‘varadana’ (promise) to one Vijayanah- 
danu who longed to see him ever) da) , that in another stage of life his 
longing would be satisfied. 

This Vijayanahdana and his wife are supposed to ha\e been born 
at Dakorc as Vijesingh (alias Ramadas or Bodana) and Chahga in Rajput 
families, \ajesing married (huiga; and the couple were staunch de'VTj- 
tecs of Krsna. Vijesing had once asked a Brahmin, “How can I please 
(Jod ?” The Brahmin had replied "bSi'i Ranchhocjji is God’s incarnation. 
Even women, Sudras and Bhils plccise him by ‘bhakti’ (devotion); he 
loves Tulasi (sweet basil) more than anything else.” Vijesing, therefore 
used to plant tulasi in his hand and go twice cvcr\' Near to Dwarka and 
ofler it to Ranclihodji. Yij<‘sing is «dlcgcd in the ‘Dahkiq)m Mahatmyaf 
to have continued this practice for bo years. The legend about the 
tulasi plant is a long one, l.)ut it finds its popular version in the following 
four lines taken from a ])opular Gujarati ‘Garba’: * 

‘'Oh luy mother Tulasi! I ask you, 

^Aho is your mother and who is your lather?” 

“My mother is the earth, my father is the sk), 

Devaki is my motliei-in-law, and Krsna is my husband.” 

t 5r>ft 3tl?T: I 
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The steadfastness ofBo(^aria’s faith and these constant Tulasi olfcr- 
ings pleased Rahchhodji, and when the old man came in his Both year, 
with his usual present, the God told him “I know the secret of your mind, 
you love me, and want to worship me very day. I shall go with you and 
live with you, that will satisfy you and your wife. Go, bring a cart 
from ) our village. 

Now Dwarka was about 50 “yojanas” (nearly 200 ‘^gatuts”*) from 
Dakorc, and no one was willing for love or for money to give any cart to 
him foi’ such a long journey. At last, moved by the old man’s entreaties, 
a cowherd told him *‘1 have a ricketty cart and a couple of attenuated 
bullocks, you are welcome to them.” Bodana sold his utensils to obtain 
the wherewithal to maintain the bullocks on the way and reached Dwarka 
safely. The Gugalis seeing him return so soon suspected his design 
and put double locks on the Alandir of Rahchhodji at night, and kept 
watch npd ward. But despite all these precautions, Rahchhodji quietly 
walked out, awakened Bodana, told him to drive, and outside the gates 
of Dwai'ka, told his devotee to go to sleep, while he himself relieved him 
of the goad. 

The bullocks ran very swiftly, and at Simloj village Rahchhodji 
awakened his Bhagat and inquired how far Dakore Jay. Bodana replied 
that it was only a ‘‘kos” distant. Rahchhodji, therefore, rested under a 
nimb tree at Simloj in early morning. This halt has been commemorated 
with the placing offootprints of Sri Krsna, and the branch of the pungent 
Nimb tree which shaded the party for a while, miraculously turned sweet. 
This has been recorded in the popular Gujarati Garba-f as well as in the 
Mahatmya§ and then Bodana drove him to Dakorc early in the morning. 
That day was Kartik Sud 15 Samvat 1212. Gahga did Arti (display of 
lights with singing of hymns) and offered him what she had to eat. 

The Gugalis at Dwarka, however, finding Rahchhodji no longer 
in the temple went to their Prince. With him and a large following, 
they pursued Bodana and succeeded in reaching the outskirts of Dakore 
on the 14th day of the month. Rahchhodji, of course, knew this and 
told Bodana to conceal him in Gomati, a little stream (or reservoir) at 
Dakorc, (which is alleged to have followed Rahchhodji IVom Dwarka) 
and to go and meet the Gugalis with presents of curds, etc. Bodana 
did go, but was killed by the throw of a lance as soon as he was descried 
by the Gugalis. The popular Garba, however, says lie was not killed, 
as even according to the ^‘Mahatmya,” Rafichhoclji protected Bodana 
and received the blow aimed at him. Th<' wound inflicted on Raha- 
chhodji b)ed and the blood coloured the water of Gomati at the spot 
where Rahchhodji lay. Some of the Gugalis went into the water and 
found the image; but they could not move it. 


* According to “Mirat-i-Ahmcdi” 125 “kos*’, i.f. 250 miles from Ahtnfdabad. 
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Vhereupon there was a great deal of wailing and gnashing of teeth 
Among them, and the whole party of Gugalis fasted for several days to 
wipe off their guilty and to get back the affection of the God.-- Gai’iga, 
however, could not endure the sight of so many brahmins fasting, and 
when Rahchbodji came to her one night, as usual, to take his meals, 
a^^rotala’^ (loaf ofKodra, a humble kind orgrain)she besought him to be 
gracious towards the Gugalis and promised to give him sweet ‘dadus’’ 
lo eat, if lie complied with her request and threatened if he did not, to 
give him no food at all. Ganga had been as good a devotee ol'Rah- 
chhoeiji as Bodana, and Rahchhodji treated her as a nK>iher. So 
nothing woi*th, Ranarhhodji told her, “Dear Gaiiga, these brahmins, 
do not want me, but Gold. Just ask them if they would not take my 
weigiit in Gold, and you would see they would at once say ‘yes.’ 
Te.sf them in this way. In llie meantime, I am hungry, let me have those 
diidus’.” He got his ladus,and Gariga found that the GugalivS were really 
luourning, not the loss of Ranachhodji, but the loss of the emoluments 
His presence used to bring tliem. 

They agreed to take Rahaelihodjrs w'ciglit in gold and to pass 
writing to the effect that they would not carry him to Dwarka. The 
documents were j^assed ; but where was ilie gold to come ? Rah- 
chhodji, however, told (Jahga to have a, huge pair of scales hung on the 
bank oftlie (fomati, ru'ar the |)laee, where he lay eone(*aled, and to bring 
lier little '‘Wall’' (nose-ring) weighing only half a “wfila'’ of gold with 
Inna’’* ddiis was done and Ganga wont into the water and lirought out 
Rafiachliodji ; and at His Instance, put Him in one scale and the "‘wfdr' 
in the other. The wall was found to weigh much more to the dismay 
of the Gugalis, who ]}ecomiiig utterly hopel(‘Ss, cast down their faces 
and were sorely grieved. 

The incident narrating the weighing of the image of Dwarkauath 
against gold, just to satisfy the greed of Chigali Brahmin worshippers 
uitjmately turned down on them ; as the idol, miraculously enough, 
])rovTd to be liglitcr than a gold nose-ring of Gahgabai, weighing only 
half a Masii or a vala (i/ 32 th part of a tola) and a quarter, when a 
tulasi-leaf was placed along with it. 

A similar hit on Salyabhamfi's vanity ofwealth and riches is recorded 
in Bengali literature. J Once Satyabhama having been f‘c>uud in a 
mood of vanity arising out of enormous riches, Krsna desired to teach 
her a lesson, though in an indirect way. He asked Narada to go lo 
Siatyabhama and request her for a gift. Satyabhama was Just enjoying 
a swing, when Narada appeared with a vina in hand. She rose np 
to receive him and asked what she could do for him. He simply said, 
I have come to you for a gift. Rolling in riches as she was, Satyabhama 
immediately requested him to lei her know what he desired to have. 

Narada, to her embarrassment, simply said 'T w^ant J^rikrsna.’* At 
this, she began to feel tlie gi'ound sliding away from her feet as slie 


* 'I'he 'n\Iri}K"itniya”gives the weight of the oose-ring lo be half a ‘‘TixasrC': — 

t Vide, Dinei^a Caiulra Sen’s ^^Banga Silhitya Paricaya,” Vol. 1, p. 809 (Cal- 
cutta University), a selection from ^‘Gouraiiiga Daser Bhagavata*” 
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realised the seriousness of the boon — to part with her lord. She re- 
quested him to repeat the demand to see if he had made a slip in asking, 
when Narada was emphatic about his request, she tried to prevail 
upon him to accept anything else in lieu of §ri Krsna, even gold ; 
if he were pleased to accept as much as her Lord would weigh. — With 
apparent reluctance, Niirada agreed to accept gold as stipulated for. 

Immediately scales were sent for ; and in one of the scales Srikrsna 
was placed and in the other she began to put her gold orntiraents, one 
after the other. The scale of ornaments could not come down in spite 
of all the ornaments of Satyabhama having been placed therein, as it 
appeared, Krsna was getting heavier and heavier. She brought many 
more from her cupboard and treasury, yet tlie other scale would^not 
come up! She, at first, felt astonislied at this, l)ut soon felt slighted and 
hurt as her vanity of riches proved to be hollow. She ran down to 
Kkmini if she could save the situation and help maintain her self- 
re.spec t. Hkinini who was alive to the glory and greatness of SrikrB- 
na, soon suggested to place a ‘‘Tulasi-lcaf '* in between the heap of 
gold ornaments. 

The suggestion, establishing the greatness of Tulasi leaves so dear to 
Srikrsna — the Lord of I-iaxmi—which was much more than even gold, 
soon proved to be effective. The scale with &rl Kpsna was raised up ; 
and lo ! the ornaments weighed more : Narada went away with orna- 
ments to the utter satisfaction of Satyabhama, now grown meek and 
humble. 

Mirabai refers in a song of hers to have purchased Govinda in return 
for her devotion with full knowledge of the consequences.^ 

Ganga pitied them, but Ranachho^ji wanted to smite their cons- 
cience and thus purify their hearts. They gave up their greed of money 
and began to pray to Ranachhodji with unselfish devotion . Ranachhodji 
told them, ‘Tn the Savitri step-well near Dwarka, there is an image of 
mine. Take it out on Kartik Purnima (full-moonday) and instal it 
in my Mandir at Dwarka.” The impatient Gugalis who took 16 days 
to return to Dwarka, however, drew out the image before that date; 
and hence it is said it was much rough and unpolished than the original 
image. 

So long as Ganga was alive, she worshipped and fed and served 
the image herself, but after 3 years, she followed Bodana to Vaikunt^iia, 
and then we are told, her “guru” (corrupted to “Gor”)used to officiate 
at the services. In course of time three sections of the sevakas — the 
Tapodhanas, the Srigaudas or the Mewadas and the Khedavalas who 
were “Parsadas” of Visnu in previous birth became such officiators. 

But for 400 years Sri Ranachhodji appears to have worked no mira- 
cles and to have remained like an ordinary idol by the side of Dankanath 


t . “mk 1 w»?r« I 
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Mah^deva,* and all this time Kaliyuga troubled the people. His consort 
Laxmi, who had of course followed him to Dakore, wanted him to have 
a Mandir; but he said, “In Kaliyuga, the rich man’s wealth is not good 
to have for my temple.” Laxmi, however, said that “there was one rich 
man, a Bania at Cambay of the name of Nahdana whose wealth was 
worthy of acceptance, as in a previous stage of his life this man had been 
poor and she had given him then a promise that he would be in another 
birth rich and would use his riches for the best purpose.” 

Thereupon Ranachhodji said he too had given a similar promise 
to a Br^min in Dravida, a devotee of Vehkate^a, who would be born in 
the Tambvekar family, after a couple of centuries ; and in the mean- 
while, Ranachhodji had no objection to his consort prompting Nahdana, 
to btiild a Mandir. So Nahdana built the temple called “Laximiji’s 
temple” at Dakore ; but when the temple was ready, Ranachhodji 
would not move, until a descendant of Bodana Dipasing was found, and 
he alone was able to move him and take him to the new Mandir. 

Here remained Laxmi Narayana for about 200 years when the 
Muslim rule came to an end, until Gopala Jagannath Tambvekar 
on his way to Dwarka, had a dream, that the Dwarkanath (the Lord of 
Dwarka) he was going to visit was at Dakore, and that as Laxmiji’s 
temple was too narrow for all the people who wanted to worship, he 
should build another, and place the image on a high pedestal so as 
to be visible to all, even from the outer court-yard. 

Gopala Tambvekar, a Dak^ini Brahmin, who was a devotee of 
Vehkate^a, accordingly built the present temple ; but Ranachhodji as 
before, did not move to it, until another descendant of Bodana, Rama- 
sing by name, took him up in his arms.f Laxmiji remained in the first 
temple as Ranachhodji told her “that the original temple should not be 
deserted and that she should remain there;” “On every EkadaSi (the 
11th of every Sud or Wad) and on every Friday, I shall come to you in 
the Svarupa (form) of Bala-Krsna,” and hence on these days, a moveable 
image of Gopala Lalji is always taken on an elephant or a carriage in 
formal procession (Rathajatra) to Laxmiji’s mandir. Ranachhodji’s 
own image is immoveable and remains in a standing posture in the Nija 
Mandir. By his side, however, are the moveable images of Laxmi and 
his other favourite queen Satyabhama and also the image of Gopala 


w 
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t ‘‘Kothli Santh” is paid from the revenues of the village of D&kore to the 
d^cendants of the Rajput Bp^aoa., in lieu of certain lands which they held, as the 
Original custodians^of the image, 

8 
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L&lajl. At night time, these moveable images are taken to the Sajjft- 
Mandir and supposed to sleep there. 

It appears from the “Garba of Ra^achhodji,” that, Ranachhodjl 
came to Dakore in Samvat 1212 ; that for, about 400 years he was 
accessible for ‘‘dar^ana” to all, on the bank of the Gomati, until it was 
installed in the Laxmiji temple built by the Cambay merchant ; that in 
Samvat 1791 Ranachhodjl was installed in a Mandir built by Ratansing 
(niay be the temple of Trikamji just on the bank of Gomati) the Deputy 
(Vajir) of Abhesing, a raja, who had come from Marwar (see Infra). 
However, at the time of a crowded fair on a Manikhari Punama in this 
temple, it was found to be too small and inconvenient, whereupon Rana- 
chhodji prompted Tambvekar an inhabitant of Poona to build the pre- 
sent temple in order that all might have ‘Mariana.” The building 
started early in 1826 Samvat, took no less than 3 years; and in 1828 
Samvat Ranachhodjl was removed to it by a descendant of Bodana, 
excepting whom none could remove him. 

Turning the Baroda Gazetteer, we find (Bom. Gaz., Vol. VII, 
Baroda, page 171) that in 1725, A. D. (1781 Samvat) Pilaji Gaekwad 
joined two other chiefs on the Mahi and conducted measures to oppose 
the Mahomedan Viceroy who had gained over the assistance of the 
Babis and of Abhesing, Raja of Jodhpur.§ Pilaji was defeated and it was 
probably after this victory that Abhesing built the temple. His Vajir 
Ratansing is mentioned at p. 1 75 of the Gazetteer. The merit of building 
the temple however, has been denied to Abhesing in the “Dankapur 
Mahatmya,” probably because Abhesing was a most unscrupulous man 
having had Pilaji assasinated at Dakore in 1732 A. D. 

It is in evidence, that Tambvekar not only got the grant of Dakore 
renewed from the Pe^va Madhava Rao {Appendix A), but also he se- 
cured the grant of the village of Kanajri in Mahudha taluka Dist. 
Kaira, from Sayaji Rao I Gaekwar immediately after the building of 
the temple had started {Appendix B), The building was commenced, 
it appears, in 1769 A. D. and completed in 1772 A. D. The grant 
of Kanajari was renewed by Govinda Rao Gaekwad {Appendix C). 

The image of Ranachhodji has been about 800 years in Dakore. 
In 1212 samvat KumarpM reigned at Anhilpur. In 1781 samvat, 
when the first temple was built by Abhesing, Governor of Gujarat, 
Mahammad Shah was Emperor of Delhi; but his viceroy in Gujarat 
Nizamulmulk had thrown off his yoke, and Hamidkhan, the uncle 
and deputy of Nizamulmulk, invoked the aid of Pilaji (the founder 
of the Gaekwar family) and rewarded him with half the Chauth of 
Gujarat. The period between these two dates was a most eventful 
one. The last Hindu King of Gujarat Karana Vaghelo had been 
defeated by Allauddin’s officers in 1297 A. D. (1353 Samvat). The 
Sultans of Ahmedabad had their day upto 1572 A. D. (Samvat 1628), 


I “Maharaja Abhayasingh after defeating SarbulandKhan, the previous Subedar 
of Gujarat, took charge of the province in 1730 A. D. In 1733 A. D. he returned 
to Jodhpur, appointing Ratansing Bhahd&d as his deputy. His man, a R^put of the 
Inda clan named Lakhdir, killed PilSji at DSkorc m 1732. Ratansingh Bhah4arl 
remained at Gujarat upto 1737 A. D.’* — From a letter of MahamahopSdhySya Pandit 
Bi^ve6vara Nkth Ecu, Superintendent, Jodhpur Museum D/d-7-*42, 
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when Akbar conquered Gujarat; and in 1725 A. D. (1781 Samvat) a 
new power had arisen which eventually demolished the Moghul 
Empire itself^ The custodians of the idol could hardly have had a 
good time of it during the period of Mahommedan ascendancy. 

But who were the custodians of the image and the temple ? The 
“Dakore Mahatmys’* simply says that after Gahga’s death, her ‘‘Gor” 
(Guru) took charge of the idol, but it does not tell us who the ‘gor’ 
was. It, however, states that before Bodana took to his pilgrimages 
to Dwarka, he was a worshipper at Dahkanath’s temple. That was 
a temple of Mahadeva and it is said that Krsna, while passing with 
Bhima (the second of the Pandavas) through Dakore on his way to 
Dwarka, had promised to Mahadeva that he would one day make 
Dafore his permanent abode. 

Dahkanath’s temple still exists and stands at a distance of only 
200 paces from Ranachhodji’s Mandir on the eastern bank of the 
Gomati. It is in charge of Tapodhana Brahmins, as all temples of 
Siva are. It is probable therefore that Gahgabai’s Gor was a Tapo- 
dhana. It is pretty certain, at any rate, that Ranachhodji’s image 
was for a long time in charge of Tapodhana Brahmins. The image 
used to be at Dahkanath’s until it was removed to Laxmiji’s Mandir, 
which is only a quarter of a mile from the present temple. 

This image of Dwarke^a was worshipped by the Tapodhanas until 
about 450 years ago, when Harirayaji Maharaj of Srinathji of Mewar 
in Udepur (Samvat 1682) objected to such worship on the ground that 
the Tapodhanas were inferior Brahmins and accordingly joined the 
Srigofs or Mewadas and the Khedavals with them. The ‘‘seva-praka- 
ra” — the mode of worshipping was fixed by Harirayaji whose ‘ ‘Be thaka** 
is situated on the other bank of Gomati, by the side ofTrikamji’s temple. 
The Tapodhanas upto date enjoy one-half of the offerings to the temple, 
while the Srigors and the Khedawals divide the other half equally bet- 
ween them. The Tapodhanas also keep the keys of the temple, and 
every morning and evening one of them has to be present to open and 
close the temple. Their number is also the largest. When the vais- 
navas felt scandalised at their God being touched and fed by Tapo- 
dhanas,* the Khedawals were induced to undertake the office of cooks 
and Sevakas, but as Brahmins who became cooks are considered on a 
lower level in society, the Khedawals could not get married. Therefore, 
they induced the Srigors, on promising them one-half of their income 
to undertake the cooking business. Some believe that the Srigors came 
first and then the KhedawMs followed. It is pretty certain, however, 
that the Khedawals perform the regular services in the temple while 
the Srigors cook the “bhogas’* (food for the idol) and do ‘"Arad”. 

This is all that we know about the establishment of the idol, the 
origin of the temple, and the origin of the “Sevakas”. The image was 
established in the present temple for facilitating “darsana” and the deity, 
represented by the image, according to the Mahatmys does not favour 


• The word “Tapodhana** implies the inferiority of this class of Brahmins as 
distinguished from “Tapodhanas** which as applied to eminent Rids and Br§hmm8,wai 

a generic courteous epithet* 
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exclusiveness or greed of gold. ♦ He was represented to Bodana as a God, 
who did not despise a true devotee, though the devotee might be a 
Bhii, and he punished the Gugalis signally for their cupidity. 

The sevakas who were in charge of the idol, the temple and the 
various services pleaded prescription and usage, and there was a liti- 
gation to this effect in court in 1883. The oldest document (dated 
1740 A. D. ) produced by the sevakas bore the seal of Mominkhan, 
the Viceroy of Gujarat under Emperor Mahammad Shah 1720-1748 A. D. 
who died in 1743 A. D, and who was succeeded by Fidauddin Khan, 
who was forced to flee from the country byDamaji in 1744 A. D. 

In a document addressed to the Mutasaddidar orThandar of Thas- 
ra these officers are ‘‘directed not to molest the sevakas of Ranachho^ji, 
not to covet whatever any people coming toRanachhodji may give to the 
“sevakas,” and to leave such moneys with the sevakas.” The other two 
documents are merely assurances to the sevakas of the Viceroy’s protec- 
tion. It appears that the sevakas after the first Mandir was built in 1726 
A. D. had a certain income from the temple; that income was not secure 
from the cupidity of Government officers; that the sevakas were pro- 
bably also persecuted for worshipping the idol; and that in payment 
probably of a handsome “nazar” to the Viceroy or an agent to his fami- 
ly, the sevaka succeeded in obtaining protection before the country 
passed into the hands of the Marathas. 

The Mahomedan rule practically came to an end in 1763 A. D.; 
and the next series of documents available bear the seal of the Gaekwars. 
In one document Govindrao Gaekwar directs rupees to be given to 
Dambat Wanchidas every month in his name, and also certain pro- 
visions every day, apparently for the use of the idol. 

Fatesing Gaekwar, directed one Rajesri Nagoram Gosavin that the 
income of the village of Kanjri should be given to ‘Vedamurti Dambat 
Wanchidas’ as Var^asana (the formal grant had already been made to 
the Tambvekar for the Sawasthan by Sayajiiao who reigned from 1771 
to 1778), while the latter directs that out of the income of this village 
‘which is in Dharmada for Sri Ranachhodji’ Rs. 71-4-0 should be given 
to Tirtha Upadhia Sevaka Dambat Wanchidas for ‘tulsi’ offerings, Go-^ 
vindrao reigned from 1768 to 1771, and Fatesing, the successor of Saya- 
jirao I, from 1778 to 1789 A.D. Wanchidas or Banchidas is mentioned 
in many documents by name ; and must, therefore, have been the head 
of the sevakas. ‘Tirtha Upadhia’ is a term used by Daki^ipis for Tirtha 
Gors, and Wanchidas’ son appears to have become Tirtha Gor of Fate- 
sing Gaekwar. These documents, therefore, prove that after the build- 
ing of the present temple, the income of the temple increased, that 
one of the sevakas became the Tirtha-Gor of the ruling authority and that 
Tirtha-Gors used to make Tulsi offerings for their Yajamanas. There 
was no dread and the Gors were free to do what they could to attract 
the pilgrims to the temple. 

The idol and its Mandir appear to have received considerable atten- 
tion from the Gaekwars. For, besides the above grants, we find Saya- 


♦ The rules made by the Sevakas lay down certain fees for certain pujas and cere- 
monies, and a fee of 5 pice had to be paid for a ticket for ‘dar^ana,* as tickets were 
actually issued since October 1883. 
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jirao beautifying the dias (or ‘Sinhasana’) on which the image Stands with 
four gold-filled silver pillars on its four sides, and erecting a lattice breast- 
high in front of the main doors to the west, at a cost of Rupees one lac 
and ten thousand. A document of Samvat 1916 is traced recording the 
establishment of a guard of five sepoys and a clerk to be posted in Gaek- 
war’s residence at Dakore to look after the sheets of gold and silver fitted 
on the dias and the ‘kala^a’ of the temple. The Gaekwars sent presents 
of red powder for use on the Holi. The Maharani had personally gone 
to Dakore when these gold and silver sheets were presented to the temple 
in Vaisakha of Samvat 1916 (1860 A.D.) {See Appendix D) /\n 1881 Samvat 
( 1835 A.D.) of a 'mafo’ (an ornamental carriage or howdah) with bullocks, 
in 1892 Samvat of a ‘chhatra’ (umbrella) and *Sigram’ in 1898 Samvat, 
aneV of tiger-nails coated with precious metals in 1900 Samvat. 

The temple continued to pro.sper after the fall of Maratha power 
and the introduction of English rule. The two villages of Dakore and 
Kanjri, which belonged to the idol and were managed by the Tambve- 
kars continued to be the property of the temple, and one of the var^asans 
enjoyed by the idol under the Gaekwar appears to have been confirmed. 
The Mamlatdar of ^hasra sends to ‘Sevaka Samasta.’ (t.^., to the whole 
body of Sevakas), and to the Bhan^ari (or the treasurer of the idol) 
Rs. 13| and 65 rish (100 rishies==l rupee), being a "nemnuk of the 
devasthan* to be applied to Sri Ranachhocjji’s ‘annakuta’ (literally a 
heap of grain, but meaning as assortment of rich viands offered to the 
idol on certain holidays). 

The term ^Bhan^ari’ does not occur in any of the previous docu* 
ments, and perhaps its occurrence in these, attracted liberal donations 
from the Vai^^avas. It has been abundantly proved that the bhandari 
(treasurer) is a nominee of the sevakas taking care of the jewels which 
suggests that the sevakas were the custodians of all donations ind offerings 
made to the idol by their agent, the bhandari, who was usually a cele- 
brated bairagi and had no need of a salary. It may also be inferred by 
the use of the words *sevaka samasta’ that the first families of Tapodha- 
nas, iSrigoras and Khedavals had multiplied in course of time and found 
it necessary to use an abstract phrase and to appoint an officer, the bhan* 
(^ari, to represent them all. 

About 80 years ago, a Vaisi;iava Maharaja of Lucknow (Bhattji) 
appears to have paid a visit to D^ore, and instituted a charity at a place 
not far from Ranachhodji’s temple. This institution has been supported 
by the Vai^i^avas to such an extent that it now gives out about 17,000 
rupees every year as alms. The Maharaj adorned the Sabha Mandap, 
the front court-yard of Rapachhodji’s temple with marble stones^ and 
directed a Samagri to be given every day by the charity. This samagri 
consists of no less than one and half maund of cooked food, and the mana- 
ger of the charity takes it every day to the temple, gives it to the sevakas 
for the purposes of its being offered to the idol, and after this ceremony 
is concluded, and after food enough for three sevakas (of the three castes) 
is taken out, brings back the rest to be doled out to the poor. 

In 1926 Samvat (1870 A. D.) another Vaisnava Maharaj, Sri Mafu- 
ji came to Dakore and wanted to give what is called ‘Chhapan Bhoga ’ 
to the idol. The term literally means "56 dishes of food* but as a matter 
of fact, the dishes exceed 100 and sometimes 200. It is the grandest din- 
ner that can be given to the idol, and a document, dated Magha Vadya 2, 
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1926, Samvat purports to be a letter from the Maharaj, asking the Bha^i- 
dari Ramaratandas Harabhajandas to give permission for offering this 
Bhogas on behalf of ‘Sevaka samasta.’ The substance of the letter is : 
“The God had inspired Ghhapan Bhog to me. I meant to give it on 
Chaitra Shudh 12, according to Muhurta prediction of auspicious 
days) . Your permission is necessary. Other Gosai Maharajas are also to 
come. Arrange for their residence. All Vaisi>avas will come for darsana. 
Arrange for their Darsana.’’ This was perhaps as a matter of courtesy, 
to seek the permission of sevakas. 

In Samvat 1920 a rich Vaisnava, Mathur of Anand gave Rs. 2,000 
to the Mandir in trust for a newBhoga to be called the ‘Sakribhoga.’ 
The interest was to be spent on this Bhoga and the fund was to remain 
untouched. AnotherVaisnava Jamnadas gave 2,100 rupees for the stime 
Bhoga and now this Bhoga is the 6th Bhoga the idol gets. The money 
was deposited with the banking firm of ‘Gopala Lalji’ called after the 
idol’s name. The firm though called after the idol is managed by the 
sevakas on true business principles and its ‘hundies’ are honoured and 
cashed on favourable terms by merchants. This is certainly a signifi- 
cant fact, for it shows that the sevakas have a real substantial interest 
in the income of the temple. 

There is abundant evidence to prove that the sevakas have for a long 
time, been in the habit of dividing the proceeds of the temple collected 
in the Ghagar, the ‘bhogas’ placed before the idol from the temple pro- 
perty, the worn out ornaments and clothes of the idol and the offerings 
of perishable articles in kind. The idol has cows which are in their 
charge and this banking firm, which is also in their charge. The ac- 
counts of the Mandir income (apart from those of the firm) are kept in 
triplicate, one set for ‘sevakasamasta,’ another for the Tapodhanas, and a 
third for one of the other two equal partners. The bhaiidari who con- 
trols these accountants, the beragi in charge of the Sajja Mandir, the 
beragi in charge of Laxmiji’s mandir, the mace-bearer, the peons and 
the large establishment of the idol, comprising a store-keeper of grain, 
another of vegetables, another of flowers, the cow-keepers, and the 
karkun in charge of the accounts relating to the produce of the dairy, 
the milk-boiler, the ghee-lamp-lighter, the water-bearer, the two cooks, 
the cleanser of utensils, the bringer of provisions, the two men who sweep 
the temple, are all under their control. 

They are directly concerned in the prosperity of the temple and in 
the regulation of its services according to the true orthodox notions on 
the subject. It was one of them, who 50 years ago opposed a Police 
Inspector, Mr. Hykoop, and assaulted him rather than allow him to 
defile the Mandir with his presence. He had to go to jail for it, but the 
result was an order issued by the Commissioner, enjoining all European 
officers not to trespass upon the temple or intrude on the services. The 
ilevakas have certainly identified themselves with the temple, and two 
of them have the images of Bodapa in two temples, while a third has 
another temple of Satyabhama. Through the munificence of a LSva 
Kunbi Seth, son of Je^habhai, who died in 1927 Samvat, were covered 
the walls of the Sajjamandir with mirror glasses and a lattice was con*- 
structed in front of it, at a total cost of about 7,000 rupees. His brother 
built a rest-house at Dakorc, and his descendants give 6 maunds of dH 
(pulse) every year to the Mandir. The Tagia Mahajan, whose fund 
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used to be managed by JethSbhai, offer clothes oil the DiwSli and give 
6 maunds of wheat and 26 rupees every month. Such fixed donations 
to the temple are too many to be enumerated. For example, the Umreth 
people for the last 2 or 3 centuries have enjoyed the right of having their 
presents of clothes and Rajabhoga first offered to the idol on the Pra- 
bodhini Baraga (Kartik Sud 12) the day on which Visnu is supposed to 
have come out of the Earth. On the same day the Mahajan of 0(J 
BhSgol at Anand (who some years ago) put up a silver flagstaff worth 
2,000 rupees, offer clothes worth 76 rupees, while another Mahajan offers 
a “Rajabhoga.” 

The sevakas, besides possessing the power of instituting new Bhoga 
in addition to the old ones and consenting to the ornamentation of the 
temple, have the powers of allowing the idol of Gopala Lalaji to be taken 
out of Dakore as Ranachhc»dji’s representative. About 60 years ago, 
one Mathur a wealthy Vaisnava who wanted to establish a sanctuary 
in RanachhodjFs garden at Umreth (there is a garden there and Rana- 
chhodji has three other villages besides Dakore and Kanjari) asked the 
sevakas to allow him to take Gopala Lalji to Umreth in order to conse- 
crate the temple he wanted to build. He fasted for one month, and at 
length the sevakas took the image to Umreth, and had His foot-marks, 
carved out in masonry at the request of Mathur. These foot-marks 
are worshipped by the Umreth people, who gave 1,000 rupees besides 
the 1,000 rupees that Mathur paid for the idoPs visit, inter alia. 

It appears from what has been stated before that {a) long before 
Tambvekar got the management of Dakore village, it was granted by 
the Moghul Government for the support of the temple of Ranachhodji; 
{b) that after the country passed into the hands of the Pe^va and the 
Gaekwad, the village was managed by their officials on account of the 
temple; {c) that Gopala Naik Tambvekar, who built the temple in Saka 
1693 (A. D. 1772) applied to thePesva to transfer to his management 
the village of Dakore, which was done by Sanad, with a condition that 
the revenue of the village be all laid out for the expenses of the temple, 
(rf) that after Gopala Naik commenced building the temple, he peti- 
tioned the Gaekwad Sayajirao I, for some new grant to meet the enlarg- 
ed expenses of the new temple, and the Gaekwad made an offering 
{Krsndrpana) of the village of Kanjari to the “SrP — to the idol of Rana- 
chhodji entrusting it to the said Gopala Naik, who was to enjoy (upabhoga) 
it hereditarily. (Literally “upabhoga"’ means enjoyment; however it 
does not mean a private gift, because the Sanad recites that the new 
“inam”of gift is necessary for the additional expenses of the temple on its 
being enlarged, and then comes the declaration that the village has been 
offered up to the “Sri”; (e) that subsequent Gaekwads considering it ne- 
cessary, made arrangements for the preservation of the revenues of the 
village against waste by appointing their officers as agents, and (/) that 
after the accession of the British Government, the Collector of Kaira 
was obliged to control the financial affairs of the temple which appeared 
to be very much mismanaged by the descendants and agents ojf Gopala 
Tambvekar; and the village of Kanjari (originally' in Mahudha Taluka, 
now in the Matar Taluka) was piaced under the direct management 
of one of the District Government official. These facts were held to 
regard the Tambvekars as the trustees for the proper application of the 
income of the two villages towards the expenses of the temple. 
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Gopala Naik Tambvekar,* the benevolent builder of the existing 
temple at Dakore was a 5»gvedi Dei^astha Brahmin of Ka^yapa gotra, 
A^valayana sutra. His father’s name was Visvanath (alias Jagannath 
according to various sanads). Village Tambve is situated in the Satara 
Zilla, in Taluka Valve and on the banks of river of Krsna, near Kasgam. 
He purchased the Jagir of MaJkhed, on the banks of Krsna from Parvati- 
bai Bhonsle of Sirali, and gave over in charity the income of the village 
to 54 Brahmins, whom he presented furnished houses with provisions 
lasting for one year, which testifies to his charitable disposition. 

Gopala Naik had earned lacs in banking business during the reign 
of Savai Madhavarao Pesva 1774-1795 A. D. As Para^uram Naik 
was the great banker advancing big loans to Bajirao, so Gopala Naik 
was the adventurous banker for MahMji Sind^. He built one Ghata 
(steps) on Krsna river and also a temple of Visnu, to which he gifted over 
property worth lacs of rupees. 

In 1772 he completed the temple of Rapachhodji at Dakore in 
Thasra Taluka in Kaira District. In furtherance of this purpose he 
had secured the renewal of the grant of Dakore village from Madhava- 
rao Pe^va (1746-1772) just to meet the expenses of the worship and main- 
tenance of the Visnu temple in the latter part of Madhavarao’s career, 
f.^., in 1770 A.D. when the temple was under construction. 

Tambvekar was one of the Sardars of Pe^va. The ^^Harivamid chi 
Bakkar*^ records the following story about Gopala Rao. Gopala Naik 
having been pretentious enough to append the honorific suffix “Rao” 
at the end of his name, the “three and a half Rao” famous during the 
Pej^va’s regime they being MuraraRaoGhorpade, Bhavan Rao Pratinidhi 
and half Rao Midhava Rao Pe^va — the second of these, namely Bhavan 
Rao feeling spited at this claim of Gopala Naik, sent about 50 to 100 
men, who torn the palanquin of Tambvekar to pieces and killed him. 

A descendant of this Gopala Naik Tambvekar, had taken part in 
Baroda affairs of administration. Bhau Tambe (Tambvekar) was a De- 
wan of Baroda from 1849 to 1854 A. D., whose residence (wada) in the 
city possesses typical mural paintings and painted wooden doors of both 
secular and religious topics. They mark a complex style of wall-paint- 
ing which grew and developed under the Rajput — Maratha patronage 
during the 18th and the 19th centuries, f 

An inscription on stone fixed in the wall of the Kothi or the office 
of the Tambvekars — the managers, adjacent to the right side of the tem- 
ple, records in Sanskrit, verses in Sardula meter the date of the installa- 
tion of the image of Visnu in the temple, and offers a glowing descrip- 
tion of the high turrets thereof. The building of the temple had been 
started about two years earlier i.e., in 1770 A. D. but was completed 
in 1772. It is noteworthy that along with the Vikrama era, the Saka 
era prevalent in India, South of Narmada, has been given, as the donor 
hailed from Satara. The renewal of the sanad for Dakore from Madhava 
Rao PeiSva, and a new gift of Kanjari by Sayaji Rao Gaekwad are both 


♦ See “Madhyayugina Caritra Ko^a” by Siddhe^vara S§stri Citr&v, Poona 
(1937), pp. 326-27. 

t For reproductions of some of these paintings, see “Archeological Reports of the 
Baroda State,” 
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dated in Saka year 1691, which is equivalent to 1826 Samvat, 1770 A.D. 
The inscription reads 

“Bliss to all! In the year marked by Vasu(8), eyes (2), elephants 
of quarters (8) and earth (1) i.e.y in 1828 of the Vikrama Raja^ekhara 
era named Subhakrta, in the auspicious Ayana {i.e.y the period of six 
months) in the vernal season, on Monday, the auspicious 5th day of the 
bright half of the month of Magha in the resplendant town of Dahkapur 

(1) - 

“May the lord of Sri-Laksmi, established in the temple, to the east 
of Gomati (tank) decorated with high ramparts of variegated design 
and elegant domes made accessible with a stair-case studded with series 
of n#w gems, the pointed turrets of which are so high as to obstruct the 
path of solar rays on this earth, — ^may Lord Visnu confer bliss on the 
learned Mayor or Lord of the town named Gopala, of devoted mind 

( 2 ) . 


“Bliss to all 1 In the ^aka year marked by moon (1), six (6), numerals 
(9) and fire (3), {i.e.y in 1693) of the Salivahana era named Khara, in 
the spring season, on Monday and the auspicious 5th day of the bright 
half of the month of Magha — May the Lord of the Devas — Lord Visnu 
of lotus eyes ever decorate this temple! (3).” 

1. 
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The image of Visnu* is big enough (about 3.6 ft. high and 1.5 ft. 
broad) and is not of the small size as in the Vaisiiava temples of the Valla- 
bha sect which worship the child Krsna, excepting theirGovardhanadhari 
image at Nathadwara. Lord Krsna, who settled later in life at Dwarka, 
was worshipped in his mature form as a full-grown man ; hence his 
image is not of a negligible size. 


♦ For further detaib re: the twenty-four varieties of four-armed Vi^nu, reader is 
referred to my paper on ‘^‘Varieties of Visnu images in western India,*’ in Dr. Bliag- 
vanlfil Ind^aji commemoration volume, ‘‘Gujarat Research Society Journal” <1937). 

10 
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The Uth Adhyaya of the “Dahkapur Mahatmya/* describes in 8 
poetic verses (3 to 10) in Puspitigra metre, the image of Rauachho^^ji 
and its splendour. The position of the symbols of the four-armed Visuu 
as described in this ^^stotra” is as under : — 

I qJT II ^ ll” 

a lotus, a cakra, a gad5, and a ^ahkha — starting from lower right hand 
— which gives us the formula of Sridhara. 

^ I I 3T 3^) 

However, the actual image that is in the temple and the colour- 
prints of which, are available in all sizes has variation in the order of 
symbols, viz-, Padma, Gada, Cakra and Sankha giving us the identifica- 
tion to be that of Trivikrama. 

I 3?. % 

The special feature of this image of fine polished black granite is that 
its lower right hand is not held down, but is held upwards along with 
the upper right hand, and is so fashioned as to hold the flute with the 
tips of the fingers.* 

It is so stated in works on Hindu Iconography that out of the many 
gods and their multiple manifestations, only some are held to be auspi- 
cious for certain class of people in society; for example the Sridhari murti 
is auspicious for Sudrasf; whereas that of Trivikrama and of Vamana 
are good for Vaisyas. The temple of Laxmiji was built by Nandana of 
Cambay, a merchant and that of Rauachhodji by Tambvekar, a banker 
by profession. The Sudras are allowed free access to the temple, who 
feel equally happy at the sight of the God’s idol. 

The “Mahatmya” later on (Adh. 15, verses 29-31) refers to the Tri- 
vikrama form of Visnu, which was brought to Daiikpur by Vijayasimha, 
for which, a separate temple of Trikamaji has been instituted. It cannot 
be ascertained, therefore, how the fedhara murti came in.§ 


♦ The original image is not allowed to be photographed on grounds of sanctity 
by the Temple Committee ; hence an identical image from the ruins of Ghumli has been 
reproduced through the kin ’ offices of Sjt. Harilal Miinkad, the Curator, Jamnagar 
Museum. 
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The name “Rai)achhoda” of Dwarkadhii^a has been explained ety*- 
mologically, in two ways during the course of the “Daiikapura Mahat- 
mya/’ although the Sanskrita word (clever in war) probably 

explains the correct meaning, as Krena had hardly lost a battle. However, 
firstly when Dwarake^a asked Bo^ana to conceal him in the waters of 
Gomati tank, just to avoid a hand-to-hand skirmish on his account, i.e. 
one who avoided fight in a pitched battle,© is called “Raiiachho^.” 

Secondly, the word has been explained in the “Mahatmya” as one 
who cut off or liquidated the debt of Vijayasingh in the form of utmost 
devotion by having agreed to come and stay at the devotee’s house.© £) 

The various names of Vi§xm image in Dakore are enumerated as 
un4pi : — 

^3: 11” ar. 

Dakure^a is worshipped with “tulsi’^ leaves and butter mixed with 
sugar is offered to him with a copper coin only,— a present that Would 
permit the pocket of even the poorest; because He is pleased merely with 
the pure and genuine devotion of man, and not with the presents he 
brings for Him.*** 

The temple is typical of the Hindu temples built in the 18th century. 
It has two big gates, one on the west and the other on the north. 
The temple with brickwalls and stone-pillars raised on a hign plinth 
approached by a flight of 12 stone-steps, measures 168 feet from East 
to West and 151 from North to South, and has eight domes and 
twenty-four turrets, the highest of 90 feet. One finds on entering 
from these big gates, himself on a wide courtyard which leads to the 
temple after going up the steps, in the Sabhamanejapa. Beyond the 
Sabhamandir comes the Nijamandir, the main room where Ranachhod- 
ji’s image stands. The platform on which it stands is called the Sihha- 
sana. It is of marble, but surrounded by planks on which the worship- 
pers sit or stand wdien doing puja. On the marble pedestal is another 
smaller pedestal, supporting the image wdiich is of polished black stone 
and is about three and a half feet high. On this small pedestal stand, 
also small images of Laksmiji and Satyabhama and of Gopala Lalji. 

These are all moveable {chala) and are taken at night to the next 
room, which is divided from the Nijamandir by a Chauk and a lattice, 
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and is called the Sajjamaridir (or dormitory). In the Sajjamandir there 
is a small ante-chamber. Divided from the next ante-chamber is the 
Sabhamandap which is reached directly from the western gate of the 
fortified walls which encircle the Mandir. The lattice is only breast 
high and has a door in it opposite the main western door of the Nija- 
mandir, through which the face of the idol can be seen. There is the 
figure of a tortoise (one of the Avataras of Visnu) in the Sabha Mandapa 
and from this place people, not caring to go into the Nijamandir may 
have ^‘darsana.” 

The Nijamandir has four doors, one on the west opening on the 
small ante-chamber leading to the Sabhamandapa, the other on the south 
leading to the Chauk of the Sajjamandir, the third on the east opening 
into the Bhandara or treasury of the idol, the fourth on the north opet^ing 
on another Chauk which communicates on the east with the pharetdly 
(partition) from which worshippers come into the Nijamandir, and on 
the North with the Prasada-ghara whence bhogas are brought for the 
idol. In the same way the chauk between the Nijamandir and the 
Sajjamandir communicates on the east with an ofla to which worshippers 
pass on after passing through the Nijamandir and having dar6an of 
the Sajjamandir through the lattice. To the east of the prasadaghar 
is the cookroom, where the bhogas are cooked {Vide Forbe’s “RasamMa,” 
page 594). 

Below the Sabhamandapa, there is a dipamala (a pillar of lights) 
where “tulas” usually take place. The first “tula” or weighment was, as 
we have seen, of Ranachhodji on the banks of the Gomati; on that bank 
also, persons making vows have their children weighed with any articles 
they like and then give away the articles. For instance, A vows that 
if his son B recovers from a serious illness, he would have B weighed with 
rupees. Lirhbaji Diwan and one Motilal had their sons so weighed and 
gave the money to the Mandir. Such vows are called “badha,” and 
“tulas” are usually made in fulfilment of vows. 

Below the Sabha Mandapa and all around the buildings above 
described, one sees a circular path used by pilgrims for “pradalfsipa” 
(circumambulation). The practice is to start from the otla on which 
the Bhandari sits near the Bhandar and to go the rounds 108 times with 
something in hand, say a coconut, a betelnut, a pice, a rupee, a fig, or any 
other article. 108 such articles with which a turner goes the rounds 
must be paid away. Near the circular path sit several malis, who sell 
“tula, i” leaves for “tulasi” — offerings, and flowers for flower-ofiferings. 
These malis remove to the sabha-mandapa during the monsoons. 

Besides “darsana” a pilgrim may desire to touch the feet of the idol. 
This touching of the feet is called char ana spar&a^^ and it cannot be well 
done without going upon the planks. So also he may desire to do “pap- 
camfta Puja” and “Kesara snana” which also cannot be done without 
going upon the planks. The pilgrim may also desire to do what is called 
“Nochavar,” to see the idol after it is fully decked, and waving some 
money near its face, pay it away to ensure the idol against the evil eye. 
He may also wish to offer rajabhoga in which case the practice is to in- 
form the TambvekarA\who has to supply provisions for the Rajabhoga 
every day), and then send provisions to the Mandir to be cooked there 
for the idol. A Rajabhoga costs from Rs. 14 to 20 rupees, and there- 
fore, is not usually given by the poor, who generally Offer ‘‘samagris,*’ 
food less than a rijabhoga. 
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In order to follow the significance of “services** to the idol; it is 
necessary to know that the idol is supposed to be human being, requiiing 
all the services a living Maharaja would require. One of the meanings 
of the saying ^^Tathd dehe iathaDeve^^ is that a “deva” (an image of a deity) 
should be treated as if he had a deha (or a body); the anthiopomorphic 
idea is fully carried out in practice; and Ranachhodji, therefore, is 
awakened in the morning and is supposed to brush his teeth and take a 
little breakfast befor he is accessible for “dar^an;” after the breakfast, the 
doors are opened, and what is called the “Mafigala Arti*’ commences. 

VVhen the Arti is done, any person, wishing to do, “pahehamyta 
puja”is allowed to do it. The“Pahchamrta”aie milk, curds, ghee, sugar 
and honey and the puja is done anointing with these five things the feet 
of the idol (generally the toes) the worshipper generally applies these 
things himself, or their “Gor” applies the pahchami'ta, while they them-- 
selves place their hand over the Gor’s hands. After this puja is per- 
formed Sri Ranachhodji has his bath, and the bath commences with 
what is called the “Kesarasnana.” This Snana, when the parichamfta 
puja is performed, is the last part of that puja, and consists in the wor- 
shipper taking safron-water and pouring it over the head of the idol. 
After the Kesarasnana, Ranachhodji is anointed with oil and scents 
and then bathed with water brought in silver utensils. The water is, 
of course, hot in winter and tepid in summer, and the scents vary ac- 
cording to the seasons. All this is what is called the Mahgala service. 

After the mahgala comes the “Singara’* i,e,^ Rai?achhodji is clothed 
and adorned with ornaments. After he is in full dress, he gets the “singa- 
rabhoga’* which consists generally like the mahgala bhoga of few ISdus 
(ball of sweets). A curtain is drawn and Ranachhodji is supposed to 
eat them. There is no darsaha at the time that any bhoga is placed 
before the idol when the doors are generally closed. 

Having taken his “singar Bhoga” the idol is treated to his “singara 
Arti” and is ready to receive visitors. The temple remains open at the 
time of Rajabhoga — the mid-day meals of the god. After the Raja- 
bhoga comes the rajabhoga Arti and then the Mandir is closed in order 
that the god might have siesta. 

The siesta lasts in Winter as well as in Summer for about 3 or 4 
hours; and after the god is awake (so to say) comes the “Utthapana” 
service. The Utthapana bhoga is placed before the idol, and then the 
Mandir is opened and the Utthapana Arti commences. It remains open 
until evening when the Sayana bhoga is brought before the idol. 

Before the“sakri bhoga” was instituted, this was the last bhoga, and 
the God was supposed to retire to bed. But now after this bhoga is over, 
the arti is commenced and the temple-doors are kept open until the Sakri 
bhoga time. After the Sakri bhoga time is finished, there is no arti, 
but the temple is kept open about a quarter of an hour for dariana and 
then it is closed for the night. 

The site selected by Gopala Tambvekar for the new temple was close 
to the Gomati-tank, and in spite of the fairly high plinth of the temple, 
the image Was installed on sucdi a high pedestaTks^^to offer“Dariana’*of 
^e Arti of the image to the devotees right from the‘^ha^’^of Dahknath, 
about 100 paces apart, because it was previously cxp|ericnccd that the 
mandir built by Abhesingh was neither so spaciou^ hOr did it offer suffi- 
cietit room for'^darfaha**^© people on festive occasions. It appears also 
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to have been a fact that on occasions of congregations of devotees, old 
and infirm people were even crushed to death !* 

Once the imposing site of the temple commanded the view of the 
road facing the sacred reservoir, a new bazaar soon came into being, 
mainly catering to the religious and secular needs of pilgrims; and the 
locality developed into a new and important suburb of the town, which 
bears the name of “Gopalparu,*’ in memory ofGopala RaoTambvekar. 

The development and prosperity of the village of Dakore gradually 
increased beyond calculation as the Lord of Laksmi had made it his 
abode, leaving the famous port of Dwarka.§ 

It grew into a city as the whole paraphernalia also was transferred 
from Dwarka to Dakore. § The waters of Gomati are held to be sacred 
by believers in Ranachhodji, and both the tank and the temple of 
Danknath Mahadeva are looked upon as part and parcel of the 
Sansthana of Ranachhodraiji.§§ It is noteworthy that there was no ill- 
will between the Saivas and the Vaisnavas. The same tolerance is in 
evidence at Pandharpur where one has got first to bow to Mahadeva 
before he has darsana of Vithoba. 

Dakore, has seen better days, after its acceptance as a pilgrim- 
centre for Visnu worship in the right royal way. Accordingly a Veda- 
^ala, a Vyakarana Pathasala, several endowments for doling out alms 
and cooked food to SMhus — popularly called “Sadavratas,” a Bethaka 
of Hararayaji Maharaja t (late 17th century samvat) and the seat of Ich- 
charam Bhattji, the author of “Pradipa” — a Sanksrit commentary on 
“Vallabhacarya’s Anubh^ya” on Vedanta Sutras of the Vallabhite 
section of Vaisijavas and several minor temples add to the glory of the 

* See “Panakpur MahSttnya” : €5 l’’ 
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t Giridharlalji (circa 1760-] 79d Samvat) a descendant of X^allabhiicarya records 
in his “120 Vacanamrtas” (in No. 64) that the image of Ranachho()ii, that was lying 
topsyturvy having taken ill at Baroda King’s actions in the niche of a wall was set 
right by Hararayaji Maharaja in early 17th century {i.e. long before the present 
temple was built) : It is not known who is meant by the ‘King of Baroda.’ 
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town. The Mahatmya recounts a “Pai>ca-tirthr* five abodes of 
gods round about the outskirts of Dakore and the noteworthy 13th 
century temple of Galavesvara or Galte^vara, on the confluence of the 
river Mahi and Galti about 15 miles from Dakore deserve a passing 
mention. One notable saintly personality of Dakore — the late Haridasaji 
Maharaja is the disowned author of a classical Gujarati religious work 
“Gandrakanta,” Parts I, II and III and a composer of devotional 
“stotras” and “bhajans” styled “Haricihtanika.” 

It is believed, the present Saracenic appearance of the turrets of the 
temple was responsible to the importation of its architect, one Sahebo, 
from the South, a Mahornedan, who had good experience in building 
Hindu temples, however with Muslim variations,— as Hindu architects 
usejJ to introduce Hindu motifs in designing Muslim Mosques and Rozas 
under the patronage of Gujarat Sultans. It is believed that Dakore tem- 
ple was designed on the model of Parvati Mata temple in Poona built 
by Balaji Bajirao Pesva sometime in 1746 A.D. Gopala Tambvekar, hav- 
ing been a nobleman of the court of Pesva, very probably got Dakore 
temple — at least its turrets visible in its front elevation-decorated in a 
mixed Hindu-Muslim style. The stylistic affinities between the Parvati 
Mata temple and the Dakore Visnu temple can be best appreciated by 
the juxtaposition of photographs. 

Along with this influence of Muslim architecture in Dakore temple, 
we cannot but refer to the established custom of the visit of the move- 
able image of Ranachhodji — the Gopala Lalji — to the temple ofLaxmiji 
in procession on the two Ekada^is and the four Fridays of every month. 
(See the ‘‘Mahatmya,” Adh. XIII, verses 43-45). Could it not be that 
in selecting the particular Friday as the privileged day for visits of 
Gopalalalji to Laxmiji\s temple, the same Muslim influence might have 
been at work ? In other words, one is tempted to look upon this bit of 
local tradition as smelling of an alien influence; because one is naturally 
struck at the selection having fallen on a Friday, the day universally 
adopted by Muslims for mass prayers, called “Jumma.” Any way, 
the custom has been holding ground uninterruptedly even today, with- 
out one having been conscious of these under-currents. 

' On the site of the island formed to the west of the Gomati tank, 
Damaji Rao Gaekwad had got constructed a ghata, a bungalow and a 
well. These having gone out of repair, the custodian trustee of the place 
one Ayodhyadas Guru Jagannath Das Beragi had petitioned on Vaii§- 
akha Vad 8th, Samvat 1929 (1873 A.D.) to the Baroda Government to 
carry out repairs from State treasury as it formed part of the charitable 
endowment by the Gaekwads. At the instance of this petition a clerk 
of the Xhasra Mamlatdar’s office carried on inquiries as to the owner- 
ship of the land in question. A map prepared on this occasion of the town 
of Dakore showing places round about the temple and the tank is very 
interesting and informative as it gives us an idea of this place 75 years 
ago. The petition is given in Appendix F for reference. 

The Temple Committee appointed by the Bombay Government 
under orders of the Bombay High Court looks after the management of 
the temple, a representative of the Tambvekar fai-“^ily being an ex-officio 
member of the committee. It is to their credit that the working of the 
scheme has made the temple a spiritual — tempo/al power in Central 
Gujarat, where devotees find all facilities to brcalhc a purer air on this 
earth. 
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Appendix A to F 
Appendix A* 

Renewal of the Sanad of Dakore village by MSdhavrao BallSla 
Pe^va in favour of GopMa Naik Tambvekar, the grant having come 
down from the times of Mughal Emperors for the upkeep of the Visnu 
temple at Dakore dated Saka year 1691, 1826 Samvat, 1770 A.D, 

^iq? !irt« 

3q5jm »Tt?r qsrw ^ 

*rt%, 

wqtqw qsta swr qirw?. 5*n iT«n ^ siwb tir% 

^ 3«nft ^ 

iftil »if i unq sr«> atcT guFcw ir «rm 
(nqjT ^sRT wt 9iismi3i ri4t^ yqi? ^grJT *itq 

wif W'R »n *itqar war? ^ a<y?r atrat 

a^rra snf^irir si*i^ 3r€> at<T iRfc ir 

«iw ^<1 qi*iq «f(% lar %qarsl «T«Rt?p aisw gn aaA 

*T3ift fa arw fa ?i^? ^ ^5cqir crqppi g |*ipw^ 

^1% «BgsT 8 !^f. afi 4>3 f asifi 3»<r wqH 

5war «gia ^ 3«<r n 3a^ »if?Ri «n?re tf|« a> «ff 

qnf<afl^ ^ 9 Fcufm wimiiR. 

«n^. (ftiw) 

Appendix B 

Sanad of Kanajari village in Mahudha TalukI, Kaira District given 
by Sayajirao Gaekwad I, to Gopala Jagannath Tambvekar for the pQja, 
etc., of the newly built Vi^bu temple dated Saka year 1691. 

^1 5r?«Rl*I I 

irhiw anigw 
fnlnrq sn^qaiara 
*rt€r i 

agtff iiswRr agiaft^iw nww* 

qrw 5 *n »pn q q qif < areX Ww 

«Bf«i gqqr qqfi ana sff ft «?nft »i<>hq ftatfl ^ «t|» arta law igsi 
<nqi gnatqf a aara 3 *<t q^f ai asgsr «lq aiat ai g«qq»N «rr»i% 

♦ True copies of ti-csc documents have been supplied to me froip Barodn State 
Records Office, through fhe kind offices of Prof. C. V. Jfoshi, the RHjdaftard&r and hli 
clerk Mr. G. K. Gokharc, persons in charge of these archives. I am very much 
obliged to them. 
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^51 eT«?!i ^®rat? sm®i w nk 

f® irist f® 5®w ^<1® fiw^ n 

WB, '^rai'»i ®f|® ^ f®ijr'l«T I ?{Rq?i 

31%. ?r% ^ 3®% *«^ 

3q»?rn %3;® ®9Jnq |%cTr% 8Ti®r% ^eia^^racrtn® 

w® ni®EB®i»i% lr^i% ® 5T<5i^( ®r nt«®r 9n® ®%®i® 

trt®«% lAS’i. f^i^ ®w ®®w\ 35 ^ *n% T5W ®|r 

^ ftw. 


Appendix C 

* Renewal of the grant of Ka^ajari village by GovindarSo Gaekwad. 

sft f5iaWf®f® I 

»Tlqia ®r®^ 

% q5f^®q en^ij®!®® i 

8T^%® ®^«fr err®?!® %®r®rra %® 

® 5 r®i ®®®® g®r er®! tfr%® ®®i ® 8T®q5 ®r^R% ®^f®% ®^® 

®l% ®«TH% si®^ ^1% af® 3®?r® 5F ®f® 

®f®®®r® ®®%T ®5r®^ ®Kr i®?® ®®® ®if a®i% ®i® g*ff®% 

®i®® air% I fi^?r g*Cr g(9i®r% gfi^r i%®dlr 3®®® a®i% ®t®^ ®t wqS 
®t®i%r ®®:® ?n^. 5®r®f® gjtT® q% ® 4f®®2r qr|® ®iia®i% % 5®wq5r 
gfft® ®®® ^5 »f% ®Ct 3*^ ® 3®% 3® qlaif^ ®®qtq>% ®i®®i ®q®l® %=b® 
%®i ®®;® ^®T«fl% imm 3ji%g (%#(® g?®j^q ^i?f 5 > ?:®f®f b q.<t ^^®i®i. 

®l® ®a® ^"F % f^®dF. ®F%® »F% f%®F. 


Appendix D 

Watch and ward to look after the donation of the dais of silver 
and gold sheets by the Gaekwads. 

®|F 

®i^ 'atid ® %i«FF® f^is^F®® 3T®®F% t?® ®^ ®?F iwi[ ®q% ®nl 
qF^ ®F% ^® «Ff^ ®% ®®i^% «n% enf% ?®^ q% ® ®®® ^f ® 

iraiff® % {^% ®®^ ®tn^ ft^F® iFii^ qFf^ ®r<>p ®^®FTfc^ ^ 

®5R1® ® qN f%qFt ®ii? ®^®Ftt f®FTtfF^ qrF®r ?FirfF®, «®® 

*^l®FJflf ®®® ®r ®F® %% ®^®F® ®FF%^ ®F%® ®?F^ ®t® f|j|® !®t«r- 

®f® SF««®F% ®r®®®Fl ®F®®^ ®®Tf S®F® ®^®Fft ®F^%® ® ®r®% ^ttft® ?®F% 

f?®F?5fl f%|® ®FWFF% »?F%. g®r FsO^® ®®r^® ® WiW b w^f® ^ 3 « v 
B®® y\\% ®F<i®F ®f| *n% B® ic^® ^®5fl. 


11 
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Appendix E 

The official Note re ; grants to TSmbye ka r. 

tfl artra ir aw 

aWart qr^jjr «n\. wia %ai«ar^ ntqra aiia 5ffwtqw awaaw 

aiwqia gwriffi wHr a^aiarai 'sftafaw afa ^giasj atftiSi 

atala, 

1 aifi qf|& qi^i*r aiacr wi swi^ swrra iiatir 
qcTJwa araat Mcfl aaa %araar# aialiw aaia 
aRf%<ra ata^r aa^iqsir ^raaaaaai aaa f^iit 
wf^T »ftqia ana aWr atwa ar* sft% aafa^ ^ 
f fia saf> sfa araar%. ai ainolifr fjranaa 
aiaa aa aaa f^at . 

I tfiai a=l ^ aiaar aiqp mm!t^ fta?fl 
?aiaaaa N(% awa a aw^fJra^ ^arft% a^a 
aq^t»ft q^a aiala aaSi ^wfi aaR<l ai ata 

fsqjqa aaa ^a aaaaa 
a 

^^saia ^ia% aa?a «^a afa alqja ana atofr aaa aaiS) 

aa qi^^ afraa aai^Pi^ l^taflara^ aiaar ani. 

Appendix F 

The petition for repairs to Gaekwa<Js of the ghafa, bungalow and 
well on me bank of GomatT, dated 1873 A. D. 

mm 

aadi a5r|T, ariat^ 

g4ah%a l^pfr ar^wa 3a aaaiaara ^lara'i %a aif ^ %rqaf 
^ tllaa a?nia aai^ia araaara ar<<fr ataeflf a*! qi^^txararn? ^ 
wl ^5St afwati^r ata, anai a far ata«i ari^ d a|a ^aa «naar^ t&aa 
an^r ^r^ ata aifs attf aiaRaf erraa a?nra aaa 

%rqar a^5i ^ sriaS aiaaara aiar^% afa yaa fear'iif ara. q^g, it aiai 
ajafr «Ti| ar wr aifia aqa a<Jr^ <0a %lr ^adta^ia asrarai^ «rR?ft^ a<la aKt 
iosii a«ifl arai aaw qifa atfSi^ 3«|. ?fi arar afta iJaa qaa 
aiaaSt «r|. aaa ear at»Nt aflafaj^ a^ara aaaia aa»l aril. «n»il 
«fNr %ar aaa a?caia% awH a wi aiifa cfl^tar^ft ^[ar»fl ana antw. 
af^t anaiaNl aiwa^ a«3 Wr aOafnra aaara aaan affr nr^ 
ga ^ f^itrqa^/t%r taw an < aaa 

(i «tf) ai^jiawa 3f awww 
afra^ 










Ruins of Galtesvara Temple on the ronfluence of the rivers Mahi and GaJii. about ten miles from Dakore 
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Images of Vajesingh Bodjlno and his wife Gangabai, worshipped in a tenijih* 
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SITE PLAN OF GOMTI TANK & RANCHHODRAY TEMPLt 

WITH SURROUNDINGS IN DAKORE TOWN IN 1870 A.D. 







bWARKA IMAGE OF RANAGHHOotl 1)1 

" Books of Reference 

1. (Edition of 1!)0(I A. D., Dakorc). 

2. (Calcutta Sanskrit Series 1935). 

3. (^ers:) by Siddliesvara Sastri Citrav (Poona, 11K37). 

4. (*?tl3l). 

«• JTIHrqi 8»iq%r(^'(*T (q<isi) by V. V. Kbare (Miraj, l!tU8). 

j6. a^ncient T owns & Cities of Gujarat & Kathiawar, by Dr. A. S. Altrkar 
(1924, Indian Antiquary). 

7. History of Gujarat, by Prof. M. S. Commisariat (1938). 

8. Supplement to Mirat-i-Ahmadi, ICng. TV. by Nawab Ali & CVddon. 

(G. O. Series, Baroda, 1924). 

9. Judgments of Ahniedabad District Court and Bombay High Court re: Manage- 

ment of Dakore TVniple (Printed), 

10. Bombay Gazetteer, Vol. VII, Baroda (IH9o). 

11. Bombay District Gazetteer, Kaira (1879). 

12. Bahga Sahitya Paricaya, \'ol. I, by Dinesa Candra Sen (Cal. Univ. 1932). 
(Selection from Gaurahga Daser Bhfigavata). 

13. .An Inscription with Sanskrit verses re; Installation of Visnu in the new tempfe 
(unpublished).' 

14. An Inscription with Hindi verses on Goniati tank (unpublished). 

15. Official Records re: Dakore in the Baroda State Records office (six documents 
published here for the first (iine). 

l(i. = 1^0 q5iffi;jcT (i!i20 Ahmedabad). 



BOOK REVIEWS 


Commodity Exchanges (With Special Reference to India in General and Bombay in 
Particular), bv P. G. Salvi, M.A. The Co-operator’s Book Depot, Bombay. Price 
Rs. 15. 

C OMMODITY exchanges constitute an important limb of the machinery for market- 
ing agricultural produce. Such exchanges establish certain healthy trading practices 
and reflect correct price trends. When these have their influence on the agencies 
further down towards the producer, they are bound to create conditions beneficial 
to the agricultural industry. But such results. will follow only if the commodity ex- 
changes have reached an advanced stage of development and the marketing machinery 
from the producer to the exchange through w^hich the commodity flows for being ulti- 
mately consumed or exported has more or less been perfected. Unfortunately none 
of these conditions obtains in our country to-day in the correct sense of the term, I^xcept 
for one or two commodities marketing of agricultural produce in India is still done on 
the out-of-date lines and the machinery for the purpose is siill imperfect and chaotic. 
Commodity exchanges have evolved in some of the important cities and towns of India, 
but when viewed from the stage their counterparts have readied in America and in the 
countries on the Continent, it should be said that they lea\ c much to be desired. It is 
true that commodity exchanges essentially function in furthrrance of the interests of the 
respective trades and help the primary producer only in an indirect way. But CNcn 
this is denied to the Indian farmer due to the many imperfci (ions but more particularly 
on account of the virtual absence of a systematic marketing agency for the primary 
products. 

A few valuable studies on Indian exchanges connected wlili a couple of commodities 
have been made. The usual difficulty of research in this lu*ld is that connected with 
establishing necesssary contacts. The literature on Indian commodity exchanges 
ill compares with that on similar bodies in the advanced counirie.s. I'helndian exchanges 
themselves do not appreciate the importance of research wdth the consequence that records 
for some of the most valuable data are not maintained while fur others only disconnected 
accounts can be traced with difficulty. None of the exchanges maintains a regular 
research and statistical section. Not all publish even tJieir annual reports. Thus 
except for the printed material about ruling prices for the use of members nothing 
useful in the field of research has been done by those who arc primarily interested in the 
trade. 

The author of the book has battled against all these dilUcuhies with commendable 
success. He has marshalled all the available literature on c(*mmodity exchanges both 
in India and abroad. Through prolonged field work and sustained correspondence 
he has unearthed a good deal of valuable unpublished data on the subject. 

The study begins with theoretical and historical backgrounds of the functions and 
development of commodity exchanges in general. The influence of commodity exchan- 
ges in other important countries on the evolution of similar institutions in our country 
is the high light of discussion. These are followed by the detaikd account of the organi- 
sation and function of the commodity exchanges in Bombay. A comparative study of 
these exchanges come up in sequence. It has been shown that although the set up is 
basically uniform, each exchange varies according to the peculiar requirements of the 
trade which it serves. Their defects have been pointed out and suggestions have been 
offered for remedying them. The last two chapters on the theory of speculative prices 
and the effects of war on exchanges are illuminating and make valuable contribution 
on the subject, 

A comprehensive work of this type embracing more than one commodity exchange 
of the country is perhaps the first of its kind and would prove of considerable interest 
and use to students as well as all those connected with the trade in primary commodities. 


— M, B. Desai 
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Bomb^ Finance (1921-1946), by T. M. Joshi. Published by the Gokhalc Institute of 
Politics and Economics. Pp. 220. Price Rs. 7-8-0. 

T his book is an attempt to review the public finances of the Bombay Province during 
the period 1921-1946. The period has been divided into four main parts: (a) 
1921-36, the period of Montaguc-Chclmsford reforms. This has been sub-divided 
into three distinct phases : (i) 1921-23 constituting a period of recession after the 

first World War ; (ii) 1923-29, the era of recovery, rising prices, and increasing 
production and income; (iii) 1931-35, the depression period; (b) 1937-1940, the 

period of Provincial Autonomy and Pojmlar Ministries; and (c) 1941-46 the era of 
war finance. The items of Provincial Revenue being inelastic-, it is found that Provincial 
incomes were not very responsive to trade fluctuations; ilu'y were nevertheless amenable 
to wide economic movements. 

Apart from its historical survey the most interesting portion of the book is the sugges- 
tions contained in it for the reformation of Provincial finance — the introduction of an 
agricultural income tax, the levying of the Estate and Succession Duties as well as that 
of going slow with the Prohibition Policy. These will find many an echo among fellow 
econdfnists. "Ehe author’s suggestions liowever for assigning almost the whole revenue 
from income tax to the provinces cannot be justified on any of the principles of Federal 
Finance. To couple it, as the author has done, with the retention of the powers of 
income-tax legislation by the Federation does not improve the matters. Why should 
the Central Legislature, Ciovernment or staff c are lor llic enhancement or efficient ad- 
ministration of a tax in the proceeds of which they have little share ? True that pros- 
perity is indivisible at least among the various layers of Governments and that their 
common aim is to serv-e the people. Even then under the best conditions the central 
legislature’s and executive's enthusiasm will be lukewarm. 'Fhe history of the proposals 
for the levy of an estate duty on non-agficultural property is an instance of this. 

A great defect of the l)ook seems tliat its suggestions for new taxes are not properly 
worked out, nor any inter-provincial comparisons made. While suggesting an agri- 
cultural income tax, the author could certainly have gone into the experience of the 
few provinces that have levied such a tax. The arguments for a general sales tax should 
have been elaborated, and worked out with due regard to the experience of other count- 
ries as well as an Indian Province like Madras which was the first to levy such a tax. 

The book, howev'er, is a welcome addition to the literature on Indian Public Finance. 

■ — D. 4'. Lakdawala 


Expansion of World Trade and Employment^ by N. A. Sarnia, M.A. “ Commerce ” 
Monographs on Current Topics, 1947. Pp. 118. Price Rs. 2-8-0. 

A t a time when the preliminary discussions of 17 Stales which participated in the 
Geneva Conference to consider th(‘ draft of a Charter for the Expansion of World 
Trade and Ivmployrnent, are being completed, and p)rcpaiations for the Havana 
Conference, in which ov er 50 nations arc partieii>ating, are being made, it would obviously 
be unfair to the reader or to the author (and even to tlie reviewer) to expatiate upon 
the thesis propounded in the book. Indeed, in India events have moved so last that 
writers on economics so easily run risk of finding their conclusions getting somewhat out 
of date by the time their lines are printed. But whatever changes that have been wit- 
nessed in our country, as well as outside, siiK e the completion of the monograph under 
review in January this year, the writer’s theme, viz^^ Expansion of World Trade and 
Employment is bound to arrest the reader’s attention. The writer has indeed spread 
his canvas wide and has examined the draft pioposals in the background of. the. fast 
changing scenes of international economic relationships. He concludes that they do 
not constitute a frank set of proposals, for he misses in them “a buoyant positive spirit and 
a practical determination to succeed in the translation of these sentiments into real 
policies pervading every page of the document.” He devotes special attention to the 
case for under-developed economies in world trade and employment and in the proposed 
I.T. O. and pleads for liberty of action in the case of such countries as India and China ; 
for India like Russia “is equally determined not to be deflected from her efforts for planned 
economic development.” The success or failure of the proposed I. T. O. is to be* judged 
by the standard, namely “we shall not have peace until economic conditions are bear- 
able and backward economies arc helped to go forward.” It has indeed been a happy 
idea for the Commerce to bring out such a thoroughly readable monograph on*a live- 
topic ©f the day. 

, — M. C. Munsiu 
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LIST OF THESES 


Table showing Ph.D. Graduates in Economics, Sociology and Geography from 1 st July 
to 3 i 5 t December 1947, with the titles of their theses, etc. 


Name of the 
Candidate 

Subject of the Thesis 

Name of the Profes- 
sor under whom the 
Candidate Worked 

Name of 
the Insti- 
tution 


Ph.D. 

Economics 



Abhyankar, H. G. 

Techniques, Methods and 
Procedures of Economic 
Planning in the U, K., the 
U. S. A., Germany and 
Soviet Russia with special 
reference to Post-War Con- 
ditions in India 

Professor D. R. Gad- 
gil 

G. I. P. E. 

•b 

Trivedi, A. B. 

Wealth of Gujarat 

Professor J. J. Anjaria 

U. E. S, 

Sayanna, V. V. 

Land System of the Madras 
Province 

Professor C. N. Vakil 

U. E. S. 


Sociology 



Agharkar, A. J. 

Social Background of Phy- 
sical Education with special 
reference to the Folk Dan- 
ces of Maharashtra 

Professor G. S. Ghu- 
rye 

U. E. S. 


Geography 



Abdul Hamid Khan 

Geographical Conditions of 
Arab Sind During the Per- 
iod of Arab Occupation 

Dr. M. B. Pithawala 

N. E. D. 


BOOKS RECEIVED 


Annual Report of the Indian Institute of International Affairs— Tor U)*4f)-47. 

Asia, Asian Relations Conference Souvenir Book. 

Books on Asia, 

Federal Problem in India, The, hy D. R. Gadgil. 

Food Problem in India, by B. L. Jalan. 

Frontier Speaks, by Mohammad Younus. 

Gandhi, Tagore and Nehru, by K. R. Kripalani; Hind Kitabs, Ltd., Bombay. 

God and Mammon, by Business Brothers. 

Hind-Briton-no Nana Vyaiakar, by J. C. Kumarappa. 

India of My Dreams, by M. K. Gandfii, Edited by R. K. Prabhu. 

Indian Polity, by R. V. Rao. 

Introduction to Money, An, by K. I.alwani. 

•-Joint Stock Companies Journal, 1947, 12ih Anniversary Number. 

Kkedut ane Salu^ar, by M. H. Siiah. 

Plea for the I^Uxed Economy, A, by M. R. Masani. 

Problems of Accounting Valuation of Stock in Trade, by A. A. Fitzgerald; Published by the 
University of Queensland. ' 

Regulations and Syllabuses of Examination i of the Commercial University, Lahore. 

Storage and Inspection Courses held at Del hihom 7th-'23rd October 194(1; Government of 
India, Food Department. 

Vikramaditya Problem, The, by Professo jK. B. Vyas. 
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EXTENSIONS OF THE LIMIT THEOREMS 
OF CAUCHY AND CESARO 


By V. S. Huzurbazar, M.A. 


I N this paper the limit theorems of Cauchy and Gesaro in the 
thoory of convergence of sequences are extended to any number 
of sequences. These extensions are applied in extending Abel’s 
Theorem on multiplication of two series to multiplieation of any number 
series. 

Statements of Cauchy’s and Ges arc’s theorems as given in the usual 
text-books on infinite series are : — 

(1) Cauchy’s Theorem^ : — 

If dn a then lim — a 

n 

(2) Ces^ro’s Theorem* : If the sequences (^u) and {b^) converge 
to the limits a and 6 then 

lim + +..^.”Ao = ab. 

n 

It should be noted that Cauchy’s Theorem is obtained by writing 
= 1 for all r in Ges(\io’s Theorem, 

Notation: If (a^), (^i), (^n), {K) are /» sequences then by 

S * 

r+j4-/-f .. . +z^n 

we mean that the sum is taken over all non-negative integral values of 

Ty t, z subject to the condition 

It may be remarked that the number of terms in the above sum is 
(« + 1) (n + 2 ) {n + p) . 

f\ 

In particular, 2 a,. 6. = + + ^o» 

r+jr=sn 

and S 

r~n 


1 Bromwich : Infinite swics (1920), § 149 (p. 420) j Bromwich c^ls this as 
Cauohy’s first theorem. 

* Bromwich : l.c,, § 160 (p, 422)* 

I 
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Again by 2 a, we shall mean the sum to which ‘ 

5; a, ig Ct K reduces when 1 = ig = Cj => A, for 

r+J+#-j- +<=»n 

all £> < 0 < < < »> 0 n. 

E.g. 2 a, K Ct = flo (*o Cn-I + — + * ^o) + 0^ (i© «u-i + 

... 4* 1 ^o) + + ^n— 1 (^o + ^1 *^0) + ^0 ^0- 

and S a, = (n + 1) ^ + +2 <in— i 

r+J4-f«'n ^ 


Similarly S == <^0 + + ^2 + +^n* 

T , ^ (a + 1) (n + 2).... (« + ^ -1) 

In general 2 = -77 — -Oq + 

r+J + t4-. ..4-3 = 11. \P 


(a + 1) (a +2) (a +{/>— 2) . 

(b-2V. + 


+ . 


. + a„. 


we shall mean the sum to 


Similarly by 2 

f 4-J-f /4-M~n 

which 2 flj. Ci f/u reduces when 1 =r = for all 

r4-^4*M-u=»« 

0 0 ^n. 


Thus {n + 1) Cq bQ + n {aQ bi + ai b^) + + 

(^o + + ^o)» r+5+# + M = «. 

In the above notation Cauchy’s theorem may be stated as : If 
a then S a^. 

r-i-s=*n 


Ces^ro’s theorem becomes : If a^ a and h„—i-b then 

2 a, 

r-Hj=n , 


Extension of Cauchy’s theorem : 

If « then S ^ 

r4-f4-<4- . C 

a T/>— 1) i ’ 

where p is the number of letters r, s, 
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*For brevity we shall demonstrate the theorem for the case />=4. 
The method employed will be seen to be perfectly general. We shall 
prove : 


then S 

r4-J-f< + «=»rt 

n» 


a 

3 ! 


Lemma (1) : If a„—^o then S 

f4-J + ^+U“« 

~ 


0 , 


Given S, an arbitrarily small positive number, we can find an 
integer m such that | | < Xwhcn n ^ m. In particular | ] <[S • 

Let k be the greatest of | | , | ^2 I > I ^m— 1 1 • 


Now 

(«-m + l) (n-m+2) 


^ (; 2 +l) {n+2) 

2 

^m + * • • • 


«(«-f 1) 


r+J+< + M=»n 


^ (n+1) (n+2) 1 I I ^ (n+1) I 

^ 1 ^0 I d 2 I 


.. +• 




+ (n-w+2) («-m+3) , ^ , 

2 I 1 I 

{n-m-\-2) 

2 


+ 


*( n-|-l) (/?+2) , «(« +^1) 

2 2 ” 


+"''’o'- + tom terms | + 


I + • ‘ + 1 I 

1 

[ 1.2 2.3 T 

“Y-+Y to «-m+l terms I 


where the X’s and depend on m only. 


S«r 

, r 


< K 1 

fl* 

1 


X i^^+Xa/i+Xs 


] 

4. V + + + j 

^KS+S, when n is sufficiently large, m being fixed, •^(A'+1)S 


I<»r 

f4-J + < + Usafl 

n*~~ 


■ 0 . 


Let now a^-^a. Put «n==a+«<n so ffiat o. Then, 

writing a't for a before summation, 
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S«'r + S*<r 

r-}-i + /+M=»« r+J+/4-M=n 


(n + l) («+2) (n+3) a + 
3! 


2<r 

r+J+<+«=« 





the second term tending to zero by lemma (1). 


Extension of Cesuro’s theorem :• 

If y a, y by y r, , y ky 

then Ydi bfyC^ k^, 

»-N+^+ — >- abed k 

n c^riyi ’ 

where p is the number of sequences above. 

Here again we shall establish the theorem when /^=4, the method 
employed being perfectly general. We shall prove : If 
^ ^ ^ ^ then 

^ abed 

3 1* 

First we shall establish a few lemmas : 

Lemma (2) t If — y o, by^ — y by — y c, d^y — ^ dy then 

^8 

r +i-rt -^ u^ n — > 0 . In particular 

r-^s-j- 1 -i uc.n — > 0 and 


be 

r-f J + H-»=*w -— >* (7. 


Sequences (ba), (c,i), (</n) being convergent are bounded. 

• ■ • I I <k, I Ca I <.k, j dn | <A for all n. 

• • • I ct 4 1 <2 1 I I *8 1 I I I </a I 

n* «® 

<K^ S l-tr I 

--y-Oy by extension of Cauchy’s theorem since [ | — f(?. Putting 

iMa= 1 we have b^ 

and putting 
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ft <^u =lj we get Jar bs 

r+j-f-Hu = n_ — y-o, 

«* 

Lemma (3) : If a„ —¥a and -^b then 
Sa, b 

r -f 5 -f H " M n —- > ■ db 

r? 3! • 


Put On + •<11 where •< „ — ^o. 


Then ^8 

a 1*9 

X •< r 


r + .T-f Z + u — w 


“b F + J-i-Z-fu — H 


• 


«=* 


— yab, since 

Yb. 


X r 

JT 

r-f' i-f- i |-M“ » 

— and 

r -f .Z -f Z -{- ll — K 


■ „3 

sr 


by lemma (2). 




Lemma (4) : 

If Z/„ — 


then 

X^r rt, 




r-fj-f Z-f H~« 

> ahc. 



-3— - 

Tl’ 



Put Uj, =.U-1- 

•( n where •< „ 

— 



~¥0 


Then K h a Ib^ct S *< » b, ci 

f-t-3-1 - t-hu-~7i =z r + s-i-t-iu — n r I- j + Z] 

—^abc, since 

3! r -^bc by lemma (3) and 

'3!' 

^ *<T 

H_i+z+u-n ^0 by lemma (2), as ^ 


Let now z3!ji — — hb, fTjj — — yd. Put D 

so that ^ n ->(?. 

Then ^ ^t. v^b 

^ f -f- J 4 z -I" M « -|- r4.j + Z-fM--n 

—^abed^ since Ct 

/±'±y “m. —hbed by lemma (4) 

3! 

and L' •< r ^‘t 

by lemma (2), since 
ri^ 


AbePs theorem^ on multiplication of two series : 

Let Wn — +^i ^n-i + +^11 ^0* scries 


q6 

Xw^a 


n^o 


Brumwich; L c. § 34 (p. 91) 
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is called the Cauchy product-series corresponding to the product bf the 

00 QO 

two series and 2&n • Abel’s theorem states that if the three 

n^o 00 00 00 

series , 2«^n , are convergent then X 2^n = Sm'h • 

n=o n~o B»=»o 

Usually two proofs of this theorem are found in the text books: the first^ 
based on Ge^ro’s theorem (and hence independent of the use of func- 
tions) and the second^ involving the us of Abel’s continuity theorem 
on the power series. 

before proceeding to obtain an extension of Abel’s multiplication 
theorem it is useful to observe two properties of our notation : 

f' 

(1) The Cauchy product-series corresponding to the two series 
00 00 00 

and 2^n is 2 K • The Cauchy product-series corres- 

n=^o n~o n — o r-{^s~n 

00 00 00 

ponding to the product of 2 and is 2 • 

n^o r+j— n n—e n=^o r+j + / + M==n 


So we shall say that the Cauchy product-series crresponding to the 

OO 00 00 00 

product of the three series 2^n > 2*ii , is 2 2^^r h • 

n«ao n~o n — o r+j-f/san 

In general the Cauchy product-series corresponding to the product 

00 00 CX> 00 

of the p series 2«n ^ > 2<^n> > 2^n is the series 

n = o n=*& n«=o 

00 

2 2^r * • • • 

n^o 


.A:,. 


(2) We have 2Pn - +Pa +i^u 2P^, or in 

our notation 2 2^r = • 

® facn r + s=n 

Again 2 2/^r-= (^ + 1) Po +nPl+ +Pn =- 2^^r * 


Similarly ^ = (w + l) («-f 2) Pp + n(n+l) Pj, + +Pn- 

r-f j + /+«=*n 




In general 2 2^r 

® r-f-jr+<+ • . . • 


2Pr. 

r+j+<+ 


Extension of Abel’s multiplication theorem ; If all the series 
00 00 


QO 00 

2cn> and 


1 Bromwich: 1. c. (p. 91) 

* Knopp: Infinite Scries (1928), pp. 321-22: Whittaker and Watson: Modern 
Analysis (1935), p. 08, 
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So 

S , are convergent then 

n«o r+J4-^+..* 4-«*»n 

00 00 00 00 00 

4 ” " 1 “ H" 4 " ^ S • 

nxBO n»o «=«o n = o n = o r+j4-<+ . . .+^*n 

Without any loss of generality wc shall demonstrate the theorem for the 
product of four series. We shall prove : 

00 00 00 00 00 

2 «n + = Y, 5 

n«o n»o H=tf n^o n~o 

where all the series are convcngent. 

mFirst proof (by extension of Cesaro’s theorem and independent 
of the use of funedons) : 


Let = ( 3 o +ai + +(2^ = 5 ;^^^ ; == > CIn = » 

n 000 

Dn ld„ . 

0 

Let it'a = 'Sa, is q 4 and Q„ = +wj + +w„ = ^Wa . 

r4-5 + r}-u=n o 


Let A, C, Z), O, be the sums to infinity of the convengent series 
00 00 00 00 00 

that d,j >• 4I, >• 

000 o o 

->-C, Z)„ -^Z)andQ„-^- Q. 

Now W„ — 2 '^r i» 4 

r + .T-l' « 

= s (4 -4-i) (-Bs -5s-x) (Ct -Q-i) (A, -A-i) 

rA-s + li-u—n 

= I.dz A Q A - 4 A Ct A-i + 6 A Q-i A-i- 

r-|j + r + M=n r+5'l-f + M — n r4-^4-^ + M = n 

— 4 S^r^s— 1 A -1 A .-1 + 2 ^ 4-1 Bs-i Ct -1 A-i> 


since -^s Q Ai = S^r A- 1 ^ Ai = > etc. 

+ n r4j4/+w = « 

5:4_1 A_1 Ct A = lA B„-1 Ct-i A = etc. 

r + j + M-M==n r + j + M-« = n 

and so on. 


We may write ; 

== lA, B, Ct At lA, B, Ct At + 6 

r + J + H-w = M r-f-J-IH-u — n— 1 r-fj-f f-f-u = n — 2 

—4 24 AAA + 14 A A A. 

It may be noted that the coefficients above are the same in the 
binomial expansion of ( 1 — ;v)*. 

Or writing An = I-^r A A A > wc have 

r+i + <+u*sn 

U)^ sss Au"“ ^ An— 1 4" ^ An— 2 ^ An— 3 4" An— 4' 
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, • . =: Q,n"“ 3 { 2 ,u — 1 + 3 Q,n — 2 ~ Q,a—Z 

o 

Qn = (t i~~ ^ Q. 1 + ^ (Ln—2 Q^u-3 

S Or QLu 2 -|- Q^n— -2 

r + .^-H 

. • . S S Or -= dn - du^l 

o j- r “ n 

i.e., Y Qr = du- d«-i 

r -i- A -i- I ■ 71 

■ • ■ i; >: Qr - a., 

o r-j-s-j t ~H 

i.e., IQr -du 

r .f -f- / -f u ■ h 

• •• i:Qr - v.i^£,dA. 

f 'f .s M -i- --' n f -y 'I - 1 -H » i> 


YQr - v^i,,z;,c\A, 

t + u--n ?■ } i !■/ \-u -*» 

«® h" 


Q 


The L.H.S. ofthc above equation tends to by the extension 


ABCD 
‘^3 ! 


of Cauchy’s theorem, since Q„ — 7- Q. The R.H.S tends to 
in virtue of the extension of Gesaro’s theorem, since A^.^A, — >B, 

Q = ABCD 
'3 ! ‘ "3 ! 


ABCD 

00 


Q 


CO 00 <00 

S'Jn X Y.b^ X xr„ 

71 --0 n—n n — o 


00 00 oo 

X Ydu = I«’.i = S Ya,-Keid„. 

n-o 71—0 r. — 0 T s f t i ii -■- n 


Second proof (by the use of Abel’s continuity theorem on power 
scries) : 

The power series all 

absolutely convergent when | a | <1 because* tiic series » S^n s 
VCj, , arc convergent. Hence by Cauchy's Multiplication rheorem^ 

\ r4 J 

and further the series on the right-hand side above is absolutely con- 
vergent when I A I *< 1. Again by Cauchy’s Alultiplicalion Theorem 
00 00 

Y ( S'lr * V” X X" — X C , 

n — 0 / n^o V^hv-SAi-T- /'! / 

and the series on the right-hand side above is also absolutely convergent 
when I A i <1. Lastly, Cauchy’s Thorem gives 


I Bromwich, 1. c. § 27 (p. 73). 
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*00 

2 ( K X 2«/n = X ( Z^r C* rfn \ (1) 

when I ;«f I < 1. 

All the power series occurring in equation (1) above are convergent 
when ^ = 1 and Abel’s continuity theorem gives 

Urn Hm > , 

QC 00 

and lim S / = S Il«r <^u • 

Vr 4-J + /+W — « J «=*o r-fj + / + «'=’« 

Hcqce proceeding to the limit a^ ^->'1-0, equation (1) gives Y^a X 

Y^n X X = E ‘ 

w-=o r-f 

There is one important point to be ob:served in connection with 
the Extension of Abel’s Multiplication Theorem. For simplicity we shall 
explain this point with reference to three series. The Cauchy product 
of the three convergent series Y^n > YK > Y^u J^ay be possible though 
at the same time the Cauchy product of E<^n and Y^n niay fail. This 

00 

happens when the series Y Y^r is non-eonvergent^ but the series 

QO r + s=^n 

Y(ir f>a Ct is convergent. An interesting example illustrating 

this point has been constructed below : 

First let us seek for two convergent series Y^^ and E^n such that 
the Cauchy product-series corresponding to their product is the oscilla- 
tory series E{ "“!)“• We have 

^n— 1 "b +^n^0 = ("1)“ (2) 

^ 0^0 and for convenience we may takeaQ=^Q=l. To determine 
fln and iet us set 

f (x) = Y<^n and (t> (x) = Y^n 

71 s=o n=»o 

00 

f (x) <i> (x) = S *„_!+ 

n^o 

00 

= 2 (-1)“ *“ 

n-.^o 

1 

l+x 

. • . f (ac) <#.(*) = 

1+* . 

00 00 

In this case Y 2^^ oscillatory* if non*convcrgcut . ai has been 

n»o r4-J»« * 

shown by Ccsitro, See Bromwich, 1. c. p. 91 and foot-note f. 

2 
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1 1 

Take f (x) = and <#> (*) == , where o<p<l. 

(1+Ac)/' (l+x)i-> 

1 


Then and are the coefficients of x" in the expansions of 

and ^ respectively. 




Thus 


{-1)» PiP^l) (p+n-l) 


n ! 


and (-1)“ (l-p) (2~p) (n-p) 


, Cq = 1 ; 


, *0=1 


n I 


00 


The series j; , where a^^ has the value obtained above, is certainly 

convergent with for its sum, because the binomial series con'es- 

ponding to is convergent since — Similarly the 

6o 

series 5] , where has the value given above, is convergent with 


2I-P 


as sum. Thus we have two convergent series and 


2tnd bn having the values given above, for which the multi- 
plication rule fails, giving the oscillatory series • 

Let now the series be taken as 1 + . ^ . 

■ “ '» =' =•(-'>"'’• ;r(»ii), „ > 1. 

The series is convergent and has 2 log 2 for its sum. The Cauchy 
product-series corresponding to the product of the two series l)n 
and is the series 

273.4)+ • 

i.e,y l — i + J — J -f , 

which is convergent as it has log 2 for its sum. We now have ^he 
extension of Abel’s Multiplication Theorem, 

00 00 QO 00 

X Y^n X ICn - „1„ (3) 

«=no « = (? n=r.o n=ao n~hl 

where are as defined above. Equation (3) is easily verified as 

X 1 X 2 log 2=log 2, 

2 p 21 “» 

A special result may be obtained by taking ^=i in which case the 
Cauchy product-series corresponding to the square of JUn is SC"”!)” • 

Rajaram College, 

Kolhapur. 


• Bromwich, 1. c.*§ 61 (p. 178), 



SILT MECHANALYSER* 

A Mew Silt Size Determinative Apparatus 


By G, S. Raisinghani, 

Bkusaval^ East Khandeshy Bombay Presidency 

Introduction 

I N his original and brilliant papers on “Stable Channels in Allu- 
vium” (1), “Uniform Flow in Alluvial Rivers and Canals” (2) and 
“Regime Flow of Channels in Incoherent Alluvium” (3), Gerald 
Lacey of the United Provinces Irrigation Department defined the new 
concept of additional hydraulic variate ‘f’ and revised the fundamental 
flow equations for an average silt transporting channel in the light of 
this new concept. The formulae provided a uniquely complete set of 
design equations for the use of irrigation engineers trying to attain re- 
gime flow of channels, which resulted in the desire to know more about 
the new variable, which he termed as ‘Silt Factor.’ Lacey furnished a 
preliminary descriptive explanation of ‘f’ and made it simply dependent 
upon the weighted mean diameter of the silt particles under transport, 
Difierent apparatuses, therefore, soon began to be designed at different 
places for collecting and testing samples of suspended and rolling silt 
in running water for the purpose of studying the chief quality characteris- 
tics of the transported material, particularly the silt charge and the silt 
grade and, as far as possible, to obtain a correct size distribution curve 
or curves of the silt particles by suitable mechanical processes of silt 
analysis (4). 


Present Methods of Silt Analysis 

The mechanical analyses of silts under transport in connection with 
the Regime Flow of Channels have become indispensable to find out 
the weighted mean diameter (w.m.d.) value, termed as ‘m* value, for 
substitution in the Lacey Formula? and a number of mechanical processes 
of silt analysis have come in vogue. Usually very fine silts in suspension 
arc analysed into 9 fractions by the well-known Sedimentation Method 
and the I. M. M, Standard Sieves (5) and fine and coarse bed silts are 
analysed into 20 fractions by the Puri Siltometcr (6). The percentage 
weight of each silt fraction analysed by cither of the two methods is multi- 
plied by average diameter size of that fraction and the sum of these pro- 
ducts divided by 100 yields ‘m’ value of that silt sample. Thus the pre- 
sent method of silt analysis and working out of ‘m’ values is rather tedious 
and time consuming and one person can analyse only 8 silt samples in a 
working day of 7 hours. The Optical Lever Siltometcr (7) is too delicate 
and elaborate for the mass work of silt analyses in situ, A Hydrometer 

♦Read beforeSectionXII of Engineering and Metallurgy of Jthe 31st Indian Science 
Congress at Delhi in January 1944, vid9 Proceedings Part III, page 186 (2), 
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(8) was designed for estimating total solids in irrigation waters. But it 
estimated fine suspended silt and not the coarse rolling or deposited silt. 
A Capillarimeter (9) has lately been evolved to measure capillary pull 
of a silt sample and to correlate the same with its weighted mean dia- 
meter value. Whereas the Puri Siltometer, the Optical Lever Siltometer 
and the Capillarimeter are not portable, the measurement of capillary 
pull by means of the Capillarimeter is tedious and delicate because air 
locks inside the long connecting rubber tube have to be removed before 
testing each silt sample. Besides a slight jerk in the sliding movement 
of the burette breaks capillaries abruptly and the test fails. The working 
of the Capillarimeter, therefore, is neither simple nor rapid and it entails 
mathematical calculations to work out w.m.d. value of a silt sample. 
Further it may be remarked that the results of silt analysis by one 
mechanical process arc not comparable to those obtained by an<5ther 
process as shown below : 


Table I 

Showing Weighted Mean Diameter Values of 25 Silt Samples ob- 
tained by the present 3 different mechanical processes of Silt Analysis, 
viz : by the Sedimentation and I. M. M. Standard Sieves, the Puri 
Siltometer and the Capillarimeter. 


Silt No3. 

w.m.d. 

by the Sedimen- 
tation I.M.M. 
Standard Sieves 

w.m.d. 
by Puri Silto- 
meter 

w.m.d. 
by Capillari* 
meter 

1 

2 

3 

4 


mm 

mm 

mra 

1 

0-0985 

0-156 

0*175 

2 

0-1075 

0-174 

0*198 

d 

0*1105 

[ 0*176 

0*198 

4 

01241 

0-178 

0*260 

5 

0-1355 

0-180 

0*255 

6 

0-1391 

0*182 

0-258 

7 

0-1575 

0-202 

0-276 

8 

0-2018 

0-231 

0-330 

0 

0-1755 

0-221 

0-322 

10 

0-1838 

0-213 

0-302 

11 

0-2585 

0-262 

0*362 

12 

0-8282 

0*274 

0-370 

13 

0*2875 

0*264 

0-355 


0*3086 

• 

0*278 

0*362 







Table I — (continued) 


slif MfedHANAtVsek 

1 




Silt Nos. 

w.m.d. 

by the Sedimen- 
tation I.M.M. 
Standard Sieves 

w.m.d. 

by Puri Siito- 
meter 

w.m.d. 
by Capillari- 
meter 

1 

2 

3 

4 



mm 

mm 

mm 

16 

0-1175 

0-175 

0-198 

IG 

0-1285 

0-178 

0-200 

17 

0-1255 

0-176 

0198 

18 

0-1475 

0-185 

0-225 


0 1385 

[ 0-177 


* 

20 

0-1 870 

0-222 

0-285 

21 

0-2518 

0-251 

0-350 

22 

0-1875 

0-223 

0-225 

23 

0-2455 

0-265 

0-365 

24 

0-3555 

0-305 


25 

0-3085 

0-285 

0-385 


It is very significant that for the same silt sample, the w.m.d. value 
obtained by means of Puri Siitometer is uniformly higher than that ob- 
tained by the Sedimentation and I. M. M. Standard Sieves ; and fur- 
ther w.m.d. values arrived at by means of the Capillarimeter are more 
than those obtained by Puri Siitometer. However it will be seen that 
though the ‘m’ value obtained by means of different methods varies con- 
siderably for the same silt sample, yet each method is yielding compara- 
tive w.m.d. values for different silt samples consistently. Consequently 
a standard process of mechanical analysis of fine and coarse silts must 
needs be evolved, and in the meantime, there is an urgent need of a 
simple and portable mechanical device by means of which weighted 
mean diameter of silts can be measured directly and rapidly in the 
laboratory as well as in the field. 

Theoretical 

If a tube contains a silt sample to be tested for its ‘m’ value and is 
connected by means of an air tight rubber tubing to the upper end of a 
burette containing water which is allowed to run for a fixed time interval 
from the lower burette end, the volume of water so displaced would be 
proportional to the volume of air that would pass through the silt 
column. The volume of air that would pass through the silt column 
in turn would depend on the size of silt particles so far as it affects pores 
in the silt column. Therefore fine silts would displace less volume of 
water and coarse silts would displace more volume of water since the 
former would admit less air to pass through it on account of its smaller 
pores and the latter would admit more air to pass through it on account 
of its larger pores. 

Experimental 

A glass tube having an internal diameter of 1*25 ems was taken and 100 silts of 
differem textures were filled in it to 60 ems, 37*6 ems and 20 ems heights. The volu- 
mes of water displaced in scheduled lime intervals were recorded. The samples were 
gently tapped at the time of filling them in the glass tube till the level of silt column 
was more or less stable at the requisite height. The volume of water displaced by 
air through silt columns of different heights arc given in thi following table: — 
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Table II • 

Showing volumes of water displaced by air through silt columns of 66 ems, 37*5 
ems and 20 ems heights in the scheduled time intervals. 


Silt Numbers 
& Texture 

1 

Volume of water displaced by air through: 

Silt column of 20 
ems height in 16 
seconds 

Silt column of 

37 • 6 ems height 
in 30 seconds 

Silt column of 66 
ems height in 30 
seconds 

Average of four 
readings 

2 

Average of four 
readings 

3 

Average of four 
readings 

4 





IT" 



cc 

cc 

cc 

1. 

Fine 

24*5 

35*2 

38*0 

2. 

Fine 

24*0 

36*0 

38*2 

3. 

Fine 

24*2 

36*2 

38*6 

4. 

Fine 

24* 1 

35*6 

38*4 

6 . 

Fine 

24. 6 

36*4 

38*6 

6. 

Fine 

24*8 

36*0 

38*2 

7. 

Fine 

24*9 

36-2 

38*4 

8. 

Fine 

24*6 

36-2 

38*3 

9. 

Fine 

25*6 

36*6 

38*6 

10. 

Fine 

22*0 

34*0 

38*0 

11. 

Fine 

25*6 

370 

36-6 

12. 

Fine 

1 25-4 

t 374 

36*0 

13. 

Fine 

1 25-6 

1 37*2 

36*4 

14. 

Fine 

25*7 

I 37*6 

35*2 

15. 

Fine 

25-5 1 

! 37-6 

36*4 

16. 

Fine 

26*0 1 

38-4 

31*9 

17. 

Fine 

26*6 

39*6 

31*7 

18. 

Fine 

26*0 

39*0 

32*4 

19. 

Fine 

26*4 

39-4 

31*4 

20. 

Fine 

26-2 

390 

320 

21. 

Fine 

24*0 

37*3 

37*0 

22. 

Fine 

26*4 

37*4 

37*1 

23. 

Fine 

24*8 

37*2 

37*4 

24. 

Fine 

26*6 

37*0 

37*6 

. 26. 

Fine 

25*0 

37*0 

37*6 

26. 

Fine 

26*0 

36*2 

37*8 

27. 

Fine 

26*4 

36*4 

37*9 

28. 

Fine 

26*6 

36*6 

37*0 

29. 

Fine 

26*2 

36*4 

37*6 

30. 

Fine 

26* 0 

36*6 

37*6 

31. 

Fine 

242 

36*0 

37*3 

32. 

Fine 

24*8 

36*4 

37*1 

33. 

Fine 

24-6 

36*5 

37*6 

34. 

Fine 

24*0 

36*4 

37*6 

35. 

Fine 

28*0 

37*6 

37*2 

36. 

Fine 

29*0 

38*8 

37*6 

37. 

Fine 

28*6 

38*8 

38*6 

38. 

Fine 

28*8 

38*8 

37*6 

39. 

Fine 

28*6 

38*6 

37*4 

40. 

Fine 

28*2 

38*4 

37*2 

41. 

Fine 

27*2 

37*8 

37*9 

42. 

Fine 

27*2 

37*6 

37*8 

43. 

Fine 

27*0 

37*6 

38*4 

44. 

Fine 

27*6 

37*8 

37*9 

45. 

Fine 

29*5 

38*0 

39*0 

46. 

Coarse 

32*6 

40*0 

40*0 

47. 

Coarse 

32*6 

40*1 

40*0 

48. 

Coarse 

, 32*2 

40*1 

39*9 
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Ta^ble II— (continued) 



Volume of water displaced by air through ; 

Silt Numbers 
& Texture 

Silt column of 20 
cms height in 15 
seconds 

Silt column of 
37.5 cms height 
in 30 seconds 

Silt column of 66 
cms height in 30 
seconds 

1 

Average of four 
readings 

2 

Average of four 
readings 

3 

Average of four 
readings 

4 

49. Coarse 

cc 

32-6 

cc 

40*2 

cc 

40-6 

50. Coarse 

34-6 

42*0 

42*1 

* 61 . Coarse 

35*4 

44-0 

36*2 

52. Coarse 

36-6 

43-0 

35-6 

63. Coarse 

36*0 

44*0 

36*2 

54. Coarse 

36-2 

44*6 

36-4 

55. Coarse 

35-0 

43*0 

36*8 

66. Coarse 

34-2 

42*3 

40-8 

67. Coarse 

34*5 

42-1 

40*6 

58. Coarse 

34*0 

42*2 

41-0 

69. Coarse 

34-8 

42*2 

41-2 

60. Coarse 

340 

420 

41 1 

61 . Coarse 

34*6 

42*2 

39*8 

62. Coarse 

34-6 

42-2 

39-9 

63. Coarse 

34-2 

421 

39*6 

64. Coarse 

34-4 

42-2 

40-0 

65, Coarse 

34-0 

42-0 

39*9 

60. Coarse 

34-6 

42*0 

39*8 

67. Coarse 

34-6 

42*1 

40*0 

68. Coarse 

34*2 

42*0 

39*6 

09. Coarse 

34-4 

42*1 

39*4 

70. Coarse 

34-8 

42*2 

39*8 

71. Coarse 

36-6 

43*0 

43*8 

72. Coarse 

36-4 

43*5 

43*4 

73. Coarse 

36*0 

42*9 

43*4 

74. Coarse 

36-8 

43*0 

43*6 

76. Coarse 

36-4 

42*8 

43*6 

76. Coarse 

32-8 

42*0 

40*9 

77. Coarse 

33*6 

421 

41*4 

78. Coarse 

33*4 

42*0 

41*4 

79. Coarse 

33*8 

42*6 

41*0 

80, Coarse 

33*6 

42*8 

41*6 

81 . Coarse 

32*8 

42*4 

41*5 

82. Coarse 

33*2 

42*2 

41*2 

83. Coarse 

32*8 

42*4 

42*0 

84. Coarse 

31*9 

420 

42*2 

85. Coarse 

32*6 

42-6 

42*4 

86. Coarse 

32*4 

42*6 

42*2 

87. Coarse 

32*0 

420 

42*2 

88. Coarse 

34-2 

420 

42*6 

89. Coarse 

340 

42*6 

42*2 

90. Coarse 

340 

42*6 

42*2 

91. Coarse 

34*8 

42*6 

41*9 

92. Coarse 

34-5 

42*4 

42*6 

93. Coarse 

38*2 

45-6 

41*9 

94. Coarse 

38*6 

45*4 

41*7 

95. Coarse 

88*3 

45*6 

41*9 

96, Coarse 

38*4 

46*6 

42*0 

97. Coarse 

35*8 

43*2 

43*2 

98. Coarse 

36*2 

43*4 

43*5 

99. Coarse 

36*2 

43*2 

43*4 

100. Coarse 

36*0 

m 

43*0 

43*2 

1 
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Nott : — The results of individual readings vary from the average within O' 2 cc, variation 

upto 0 • 6 cc being very rare. 

It will be seen from the foregoing table that the volumes of water displaced through 
different heights of silt columns by air are more for coarse silts than for fine silts as de- 
manded by the theory. The volumes of water displaced by air through 20cms silt column 
in 15 seconds, however, vary more truly as the silt texture and the volume readings are 
markedly different for different silt grades. The same is not very true in the case of 
volumes of water displaced by air through 37-5 ems and COems silt column as there is no 
marked variation in spite of some obvious correlation. Therefore 20 ems height of silt 
column and 15 seconds time interval for the displacement of water have tentatively been 
fixed for actually testing a silt sample. 

Next it was attempted to study correlation between the volumes of displaced water 
by the present method and the w.m.d. values obtained by means of the I.M.M. Standard 
Sieves, the Puri Siltometer and the Capillarimcter. 

Table *111 (t 

Showing volumes of displaced water by the present method and the w.m.d. values 
obtained by means of the I.M.M. Standard Sieves, the Puri Siltometer and theCapillari- 
meter. 


Silt Nos. 

1 

Volume of water 
displaced by air 
through 20 ems 
silt column in 

16 seconds 

2 

w.m.d. by the 
Standard 
I.M.M. 

Sieves 

3 

w.m.d. by the 
Puri Siltometer 

4 

w.m.d. by the 
Capillarimeler 

5 


cc 

mm 

mm 

mm 

1 

23*0 

0*1065 

0*1112 

0*190 

2 

24*0 

0*1076 

0*1182 

0*198 

3 

24*2 

01076 

0*1111 

0*198 

4 

24-6 

0*1078 

0*1121 

0*202 

6 

24*6 

0*1076 

0*1122 

0-222 

0 

24*8 

0*1094 

0*1115 

0*198 

7 

24-9 

0*1069 

0*1563 

0*230 

8 

250 

01099 

0*1662 

0*245 

9 

25-4 

01009 

0*1052 

0*205 

10 

26'4 

0*1171 

0*1436 

0*225 

11 

25-8 

0 1179 

0*1632 

0*230 

12 

260 

01179 

0*1658 

0*236 

13 

26*2 

0*1181 

0*1698 

0*240 

14 

26-4 

0*1182 

0*1643 

0*266 

16 

26-6 

0*1212 

0*1722 

0*248 

10 

27*0 

0*1291 

0*1781 

0*260 

17 

27*2 

0*1391 

0*1820 

0*260 

18 

27*6 

0*1288 

0*1780 

0*266 

19 

27*8 

0*1298 

0*1766 

0*260 

20 

28*0 i 

0*1291 

0*1799 

0*260 

21 

28*6 

0*12‘U 

0*1780 

0*260 

22 

29*0 

0*1663 

0*1798 

0*260 

23 

29*6 

0 1688 

0*1876 

0*266 

24 

30*0 

0*1651 

0*1889 

0*256 

26 

30*6 

0*1669 

0*1998 

0*266 

26 

30*9 

0*1871 

0*2116 

0*280 

27 

31*2 

0*1981 

0*2206 

0*306 

28 

31*8 

1 0*3031 

0*2265 

0*306 

29 

32*0 

1 0*2023 

0*2363 

0*310 

30 

32*2 

0*1989 

0*2398 

0*316 

31 

32*6 

0*1763 

0*2426 

0*320 

32 

33*0 

0*1959 

0*2666 

0*326 

33 

33*4 

0*2001 

0*2699 

0*330 

34 

33*6 

0*2032 

0*2610 

0*336 

36 

33*7 

0*2031 

0*2626 

0*330 

36 

34*0 . 

0*1981 

0*2698 

0*830 
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Table III — (continued) 


Silt Nos. 

1 

Volume of water 
displaced by air 
through 20 ems 
silt column in 

15 seconds 

2 

w.m.d. by the 
* Standard 

I.M.M..- 
Sieves^ 

1 ^ 

t 

w.m.d. by the 
Puri Siltometer 

4 

w.m.d. by the 
Capillarimeter 

5 


cc 

mm 

mm 

mm 

37 

34-4 

0*2076 

0*2599 

0*335 

38 

34*5 

0*1839 

0-2130 

0*303 

^9 

34-5 

0*1902 

0*2480 

0*325 

40 

34-5 

0*1988 

0*2206 

0*305 

41 

34-5 

0*2081 

0 • 25.56 

0*355 

42 

34*9 1 

0*2188 

0 * 2658 

0*355 

43 

35*2 

0*2291 

0*2699 

0*356 

44 

360 

0*2308 

0*2698 

0*355 

45 

360 

0 * 2308 

0*2710 

0*368 

46 

36*4 

0*2582 

0*2740 

1 

0*370 

47 

366 

0*2618 

i 

0*2800 

0*330 

48 

36*6 

0*2618 

0*2850 

0*380 

49 

371 

0*2588 

0*2850 

0*386 

6U 

38-4 

0*2728 

0*3050 

0*390 


Evidently the w.m.d. value of a silt sample by the different methods of mechanical 
analysis is not llie same. I’he ‘lu* value obtained by the Puri Siltometer is more than 
that by the 1. M. M. Standard Sieves and less than that by the Capillarimeter and is, 
more or less, average of the two v^alues, 'The volume of displaced water truly vanes 
according to the ‘m’ value oi a silt sample obtained by either method ot silt analysis 
mentioned above. However the v'olumes of displaced water are correlated with the 
w.m.d. values obtained by means of the I. M. M. Standard Sieves much more truly and 
consistently. 

The writer in his “A Critical Note on Puri Siltometer’’ (10) has shown that the 
results of silt analysis by (he Puri Siltometer are erratic for a silt sample on repetition at 
the same or dilTcrent working temperatures resulting in variations ol ‘m’ value of the 
same silt sample at different times. The I. M. M, Standard Sieves, on the other hand, 
fractionate coarse bed silts and sands according to their physical size faithfully and the 
results of silt analyses are constant for the same sample and comparable for different 
samples. This has further been confirmed by the present series of experiments and, for 
this reason, there is very close correlation between such constant physical test as^ the 
volumes of displaced water by the present new process and the w.m.d. values arrived 
at by the I. M. M. Standard Sieves rather than those obtained by the Puri Siltometer. 
Another striking feature of the Siltograph ,\o. 2 is that the volumes of displaced water 
are correlated more regularly with tlie w.m.d. values of ()• 15 mm and above and not 
below 0*16 mm. This is quite in agreement with the lat'i that the Puri Siltometer 
is suitable for fractionating coarse silts and sands and not: fine silts (11)- 

Lastly an effort was made to find out if there was any correlation between volume 
of 60 grammes of a silt, its Apparent Specific Gravity, Real Specific Gravity, Total 
Porespace, the Volumes of Displaced Water by the present method and the ‘m’ value. 
The comparative statement of (he results obtained is given below: 

.1 
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Table IV ’ 


Showing volumes of 60 grammes of 25 silt samples, their Apparent Specific Gravity, 
Real Specific Gravity, Total Porespace, the Volumes of Displaced Water and the w.m.d. 
values by the I.M.M. Standard Sieves, the Puri Siliometer and the Capillarimeter. 


Silt 

Nos. 

1 

Volume of 
water dis- 
placed by 
air through 1 
20 ems silt 
column in 

15 seconds 

2 

Volume 
of 50 gms 

ufsilt 

3 

Apparent 

Specific 

Gravity 

4 

Real 

Specific 

Gravity 

5 

Pore 

Space 

6 

w.m.d. 
by I.M. 
M. Sie- 
ves 

W.m.d. 
by Puri 
Silto- 
meter 

8 

w.m.d. 
by Ca» 
pillari- 
meter 

9 


cc 

cc 


• 

o/ 

/o 

mm 

mm 

f 

mm 

1 

230 

270 

1-84 

2-99 

38'5 

0'1055 

01112, 

0-190 

2 

240 

27-5 

1-81 

2-97 

30 0 

0*1075 

0*1182 

0*198 

3 

24-8 

32 • 0 

1 • 56 

2 * 65 

41 1 

0-1004 

01115 

01 98 

4 

25-4 

30 0 

1 • 66 

2-75 

30-6 

01 171 

01435 

0*225 

5 

26 0 

32 0 

1 • 56 

2'62 

40-5 

0*1179 

01 558 

0*235 

b 

26-5 

32 0 

1 • 56 

2'67 

41 '5 

0- 1212 

0*1722 

0*248 

7 

27-2 

33 (J 

1 1-51 

2-64 

42 'K 

0*1391 

0*1820 

0‘25O 

8 

28 ' 0 

32 0 

1 1 • 56 

2-68 

41 '8 

01291 

I 01 799 

0*250 

9 

28*6 

30 0 

1 1 ' 66 

2 • 83 1 

41-3 

1 0 1241 

1 O' 1780 

0-250 

10 

29-0 

30-5 

: 1-64 

2-78 

41-5 

j O' 1553 

1 0' 1798 

0'250 

11 

29-5 

30 -0 

j 1 - tit) 

2-84 

41 '6 

1 0' 1588 

0-1875 

0-255 

12 ' 

30 -0 

31 -0 

; 1-61 

2*75 

41-4 

i O' 1551 

1 0-1889 

O ' 255 

13 

30-5 

31 5 

, 1 ' 59 

2 • 72 

41-5 

j 0 ' I 669 

0-1998 

0-265 

14 

31-2 

3 L • 0 

; ]'6l 

2-76 

41 '6 

1 0']98l 

0'220(> 

0'305 

15 

32-0 

31 0 

i (-61 

1 2'77 

41 '8 

1 O' 2023 

0 ' 2363 

0-310 

1(> 

32-5 

30 0 

, 1-66 

i 2-72 

390 

1 O'] 753 

0 ■ 2424 

0'32U 

17 

33 '0 

3 1 • 5 

i 1-59 

i 2 ‘ 79 

43-0 

j O' 1959 

0 ' 2565 

o:{25 

18 

33 ■ 5 

310 

; i'6i 

1 2 • 83 

43' 1 

0 • 2032 

0-2610 

0*335 

19 

34*0 

32 5 

! 1-54 

j 2 • 69 

42 ' 8 

O' J 981 

0-2598 

0*330 

20 

34 4 

310 

1 1*61 

! 2 • 80 

42 • 5 

O' 2078 

0-2599 

0*335 

21 

:r>*2 

33 0 

1-51 

1 2 '65 

43 ' 0 

0-2291 

0 • 2699 

0-356 

22 

34 • 0 

33 - u 

1 r)! 

; 2 • 70 

44-0 

! O' 2308 

0'27i(! 

0-35;> 

23 

35' 5 

I 3 1 • 0 

1 •<;] 

i 2'SU 

! 42-5 

1 n-2618 

u • 28<.»o 

o:5:;o 

24 

37 • 1 

I 32-0 

1 :.«•> 

2 ' 7 

' 43 '5 

; (>'258S 

U' ;fS56 

(» - 3S<-* 

25 

3 8 ■ 4 

i 

i ■ 56 

' 2-77 

t 

; 43 '6 

1 

: 0-2728 

(>•3050 

0 - 39u 


Obviously the volume of air varies with the porespace characteristically. 


Teghniq^ue 

A silt sample to be tested for its ‘irT value is filled in the silt tube 
(Fig. 1) having 20 ems height and 1-25 ems internal diameter. If the 
silt tube has got vertical air tube at the bottom as shown in Fig. 2, a strain- 
er of fine mesh has to be placed in the bottom of the silt tube. But if 
the silt tube has got blind bottom and is provided with a side air tube 
as shown in Fig. 1 , the strainer is not necessary. T’he silt sample is tapped 
gently till the level of the silt column is stable at the top of the silt tube. 
The lower end of the silt tube is connec ted by means of an air tight rub- 
ber tube to the upper end of a 50 cc burette containing water at 0 cc mark. 
A Slop watch is worked and the lower end of the burette is opened sirnul- 
taneously. The water is allowed to run for 1 5 seconds and the volume 
of water displaced by air through 20 ems silt column is recorded. The 
w.m.d. value corresponding to the volume of displaced water is quickly 
and directly read off from the Siltograph showing w.m.d. values versus 
the vuluinc,] oi Si > ■. d water. 



i!LT MECHANALYSER 


19 


SiLTOGRAPH 

For the purpose of preparing a Sillograph in the first instance, about 
100 silts of known w.m.d. values by any accepted mechanical process of silt 
analysis arc tested by the Silt Mechanalyscr. A Siltograph is construct- 
ed showing the w.m.d. values versus the volumes of displaced water. 
Knowing, therefore, the volume of displaced water of an unknown sample 
by the Silt Mcchanalyser, its w.m.d. value can be obtained conversely 
from the Siltograph readily. 

Thus the actual testing of a silt sample to assess its weighted mean 
diameter by the Silt Mechanalyscr takes only half a minute and very 
large numbers of silts can be tested in the laboratory as well as in the 
fielj^ conveniently. Its additional advantage is that the w.m.d. vaiur"> 
of a number of silts obtained by any popular or accepted method of silt 
analysis can be plotted against the volumes of displaced water by the 
present process and a relative Siltograph prepared. 

Practical Results 

The w.m.d. values read off from the Siltographs by the present 
process were compared with those obtained by the I. M M. Standard 
Sieves, the Puri Siltorncter and the Capillarirneter and the practical 
results gathered arc given below : 


Showing comparative w.mA, values obtained by the Silt Mechanalyscr , the I.M.M. Standard 
Sieves, the Puri Siliomeier and the Capillarirneter 


Silt ; 
Nos. 

1 

Volumes 
of dis- 
placed 
water by 
Silt Mc- 
chanaly- 
scr 

2 

w.rn.d. 1 
values } 
read uH | 
from Sil- ! 
tograph 

1 

3 

w.m.d. va- 
lues by 1. 
M. Stand- 
ard Sicve.s 

4 

1 

w.m.d. va- 
lues read 
oil IVom 
Siltograph » 

^ i 

5 

w.m.d. 
values by 
Puri Silto- 
meter 

6 

w.rjT.d. \ a- 
lues read 
ofT from 
Siltograph 

3 

7 

w.m.d. 
values h> 
Clapillavi 
meter 

8 


cc 

mm 

mm 

mm 

mm 

mm 

mm 

1 

23-2 

01025 

0-1075 

0-1050 

01155 

01 825 

0-2015 

2 

23-7 

0-1050 

0-1012 

0-1175 

0-1205 

0-1900 

0 • 1 925 

3 

24' 1 

0 1050 

0-1135 

0'125() 

0-1375 

0-1925 

0-2025 

4 

240 

0-1075 

0*1172 

0-1300 

0-1452 

0 • 2025 

0-2225 

5 

24-8 

0- IlOO 

0-1184 

0*1325 

0- 1415 

0-2050 

0 • 2225 

6 

25- 1 

0-1100 

0-1195 

0*1375 i 

01391 

0-2100 

0-2000 

7 

25-5 

0*1125 

0-1112 

9*1500 

01712 

0-2150 

0-2355 

8 

25*7 

0*1125 

0 1095 

0 1 500 

0-1665 

0 - 2200 

0-2400 

9 

25-9 

0*1175 

0-1205 

0*1525 

0- J 67.5 

0 • 2225 

0-2125 

10 

26*3 

0*1200 

01294 

0-1,575 

0-1691 

0-2250 

0-2150 

11 

26*6 

0*1225 

0*1215 

0*1625 

0-1712 

0-2300 

0*2550 

12 

26 7 

0-1225 

0*1265 

0*1675 

0-17!5 

0-2325 

0-2115 

13 

27 0 

0-1275 

0*1255 

0*1700 

0-1725 

l>-2350 

0- 25. >5 

U 

27*4 

0-1300 

0*1281 

0*1750 

01775 

0 • 2425 

0 2504 

15 

27*6 

0*1300 

01292 

0 1750 

0-1795 

0-2425 

0-2456 

ir> 

27-8 

0-1350 

0*1365 

0 1800 

0-1825 

0-2475 

0-2505 

17 

28* 2 

0*1375 

0-1382 

(MS.50 

0 • 1 K55 

0-2550 

0-2612 

18 

28-9 

01450 

0 * 1 •"•»)5 

0*1950 

0-J895 

0-2650 

0*2525 

19 

290 

0 1450 

0*1455 

0*1950 

0*1962 

0-2650 

0*2592 

20 

29-1 

0*1450 

0*1385 

0*1950 

0*1975 

0 • 2650 

0*2652 

21 

29*3 

0*1500 

0‘1665 

0*1975 

0*1895. 

0*2700 

0*2685 
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Results — ( continued) « 


■Silt 

Nos. 

] 

Volumr.n 
of dis- 
placed 
water l)y 
Silt Mc- 
chanaly- 
ser 

2 

w.m.d. 

values 

read ofT 
from Sil- 
tograph 

1 

5 

w.m.d. va- 
lues by I . 
M. Stand- 
ard Sieves 

4 

w.m.d. va- 
lues read 
otT from 
Siltograph 

2 

5 

w.m.d. 
values b\' 
Puri Silto- 
meter 

(■) 

w.m.d. va- 
lues read 
oiRT from 
Siltograph 

3 

7 

w.m.d. 
values by 
Capillari- 
meter 

8 


cc 

min 

mm 

mm 

mm 

mm 

mm 

22 

29-5 

0-1500 

0 - 151 i 2 

0 - 200 t > 

0 * 2055 

0-2725 

0-2720 

23 

29-8 

0-1550 

0-1655 

0-2050 

0-2112 

0-2750 

0-2765 

24 

30-3 

O-HiOO 

0 • 1 584 

0-2100 

0 - 2202 

0-2825 

0-2812 

25 

30-5 

0-1600 

0-1652 

0-2150 

0-2255 

0-2850 

0-2786 

26 

30-6 

0*1600 

0 - J 67 S 

0 * 2 J 5 (> 

0- 2222 

0-2850 

0-2865 

27 

30-7 

0*1625 

0-1554 

0-2175 

0-2215 

()-2900 

0-2885 

28 

31 -0 

0*1675 

0 - 1.561 

0-2200 

0-2212 

0-2950 

0*2965 

29 

31 • 5 

0-1725 

0 • 2223 

0*2250 

0-2275 

0 3000 

0-3065 - 

30 

31*8 

0-1750 

0 • 2025 

0*2300 

0 - 2.345 

0-3050 

0-3152 

31 

32- 3 

0-1775 

0-1775 

0*2325 

0 - 2345 

0-3075 

0-3155 

32 

32-4 

0-1825 

0-1822 

0 * 2.350 

0-2345 

0-3150 

0-3252 

33 

32*7 

0-1850 

0-1912 

0-2400 i 

0-2412 

0-3200 

0-3255 

34 

32- 9 

0- 1900 

0-2031 

0-2450 

0 - 2 - 1 7 .^) 

0 - .3225 

0-3305 

35 

33*2 

0 - 105 O 

01845 

0-2475 

1^-2181 

0-3250 

0-3265 

36 

33*5 

0-1975 

0-1845 

0*2500 

0-2505 

0 - 3300 

0-3333 

37 

33-9 

0-2050 

O - 20 S 2 

0*2575 

1 0 - 255 ,^ 

0-3350 

0-.3415 

38 

34 0 

0-2050 

0-2225 

0*2575 

j 0-2582 

0 • 3350 

0 * 342.5 

39 

34 3 

0-2100 

0 2312 

0 • 2600 

0-2625 

0 - 340 (‘ 

0-3372 

40 

34-9 

0*2175 

0-2020 

0*2675 

0-2695 

0 - 3500 

0-3415 

41 

35-4 

0*2250 

0-2222 

0*2725 

: 0-2695 

0 ■ 3550 

0 • 3645 

42 

35-9 

0-2300 

0-2355 

0 - 277.5 1 

0 2762 

0-3625 

0-3555 

43 

36-3 

0-2375 

0-2325 

(>•2800 1 

0 - 285.5 

0-3675 

0-3875 

44 

36-8 

0-2450 

0-2552 

0-2850 ! 

0 2855 

0-3725 

0-3615 

45 

37- 1 

0-2475 

0-2562 

0-2900 

0-2925 

0 - 37.50 

0-3950 

46 

37-7 

0-2600 ! 

0-2625 

0-2950 

0-2912 

0-3900 

0-3875 

47 

37-9 

0-2625 1 

0-2605 

0-3000 

0 ■ 3055 

0 • .3925 

0-4005 

48 

38 * 1 

0-2625 

0 • 2595 

0-3000 

0-3045 

0-3925 

0-3915 

49 

38-2 

0-2675 

0-2685 

0-3025 

0-,3112 

0-3950 

0-3915 

50 

38 '5 

0-2725 

0-2755 

0-3050 

0-3115 

0-4000 

0-3915 


It will be seen from the foregoing table that the w.m.d. values ob- 
tained from Siltographs 1, 2 and 3 by means of the Silt Mcchanalyscr 
arc in close agreement with those obtained by means of the I. M. M. 
Standard Sieves, the Puri Siltometcr and the Capillarimetcr. 

Necessary Precautions 

The following necessary precautions must be taken while working 
and testing silts with the Silt Mechanalyser : 

1. The connection joining the silt tube and the burette of the Silt 
Mechanalyser must be perfectly air tight since air that passes through 
the silt column alone should displace water in the burette. 

2. As the displacement of water from the lower end of the burette 
depends first upon the exclusion of air from the empty parts of the Silt 
Mechanalyser between the lower end of the silt column in the Silt tube 
and water level in the burette, the sizes of various parts of the Silt Mecha- 
nalyser must be of the same dimensions at the time of examining silts of 
unknown ‘m’ value as at the time of testing silts of known ‘m* value for 
the purpose of prcf)aring a Siltograph. For the same reason, the level 
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of v^iater in the burette should be at Gee mark at the time of testing each 
silt sample of known as well as unknown ‘m’ value. 

3. As the volume of water displaced is proportional to the volume 
of air that would pass through a constant height of silt column, the 
compaction of a silt sample in the tube would naturally affect the pore- 
space and consequently the passage of air. But if the sample is gently 
tapped at the time of filling it in the silt tube, the compaction is fairly 
uniform and constant as soon as the level at the top of the silt tube is 
stable on mild tapping. 

4. The opening in the lower end of the burette must be wider 
than that at the lower end of the silt tube and upper end of the burette 
so that the rate of flow of water would be dependent exclusively on the 
volume of air that would pass through the lower end of the silt tube 
ana enter the burette. 


Further Scope of Work 

It is proposed to pursue further experiments with the Silt Mccha- 
nalyser at the Central Waterways Irrigation and Navigation Research 
Station, Poona on the following lines : 

1. At least 100 silt samples of different grades will be analysed by 
Optical Lever Siltometcr, the Puri Siltometer, the Capillarimeter, the 
I. M. M. Standard Sieves and the present Silt Mechanalyscr to discover 
which mechanical process of silt analysis should be adopted as standard. 

2 . The influence of compaction on porcspace and, therefore, on 
the passage of air and displacement of water will be studied with a view 
to standardise the manner of filling a sample in the silt tube. 

3. The possibility of further reducing the height of 20 ems silt tube 
and increasing the time interval for the displacement of water will be 
examined to standardise the same. 

4. To study the influence of temperature on the volume of dis- 
placed water. 

Resume 

The present methods of silt analysis have been reviewed and a new 
and simple mechanical process of silt analysis has been evolved by 
devising the Silt Mcchanalyser to assess the w.m.d. value of a silt sample 
directly and rapidly. The construction and working of the new silt 
size determinative apparatus have been described and the merit of the 
new method has been pointed out. Besides necessary precautions to 
be taken while testing silts by the present new apparatus have been 
explained and further scope of experiments with it has been outlined. 

Conclusion 

The Silt Mechanalyscr described herein w^as evolved and the 
experimental work with regard to it was carried out in the Irrigation 
Research Laboratory of the Sind Pubic Works Department. The writer 
takes this opportunity to express his deep sense of gratitude to K. K. 
Framji, M.B.E., LS.E., the then Executive Engineer, Development and 
Research Division and now Director of the Central Waterways, Irriga- 
tion and Navigation Research Station, Poona, who very kindly granted 
all possible facilities to carry out the experimental work in the Labora- 
tory and the Division in his charge. * 
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AUTOMATIC MUSICAL ACCOMPANIMENT 
TO VOCAL MUSIC 


(Patent applied for) 

By H. V. Modak 

T he basis of Indian music differs from that of European music. i In 
case of Indian music the pitch of the note produced by all the 
accompanying instruments is exactly the same as that of the note sung 
by the singer. And so the method involving the following principle to 
provide automatic musical accompaniment to vocal music was thought of. 

The Principle is that notes of the vocal music are picked up by a 
microphone, are amplified, and the amplified current is used to excite 
in some way or other, a series of stretched wires tuned to the notes of 
the musical scale. Thus when a note is sung, only the wire in tune will 
vibrate and will provide the necessary accompaniment. 

Experimental 

Three different methods, for exciting the wires have been tried and 
described below. 

Method I 

This is similar to Bell’s telephone receiver, in which a number of stretched steel 
wires tuned to different notes replace the vibrating diaphragm. 'Hie wires are very 
close to each other (alx^ut 1 m.m. apart) and are in one plane, fwa coils are wound on 
the poles of a strong horse-shoe magnet, w'hich is kept close rclaii\e to steel wires, so that 
the wires are permanently pulled to a certain extent. I’he coils are conncf led to the 
out-put transformer of the amplifier, when the current from the antfjlifier Hows througfi 
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the coils it changes the pull on the wires, which are thus set into vibrations. The wire 
in tune naturally vibrates to a greater extent. However the reproduction from the 
wires was found to be so feeble that to get proper idea of it, further amplification was 
needed. This is obtained by using a second microphone, amplifier and a loud-speaker. 
This microphone should remain unaffected by the magnetic field exciting the wires and 
so a carbon microphone was used. The wires and the carbon microphone were enclosed 
in a felt-lined box. The arrangement can be represented as follows ; 

Vocal song 

I 

Microphone ^ Amplifier 


1 

1 ^ 
Tuned Wires 

■) 


excited by 

>■ 

Carbon 

Electromagnet 

J 

microphone 

1 

Nfethocl I 1 


Amplifier Loud-speaker 

It is found that the note given by the loud-speaker is not a pure instrumental musical 
note. The reason is that when a certain note is sung the \s’ire in tunc vibrates more, 
but in addition other wiies not in tune also vibrate to some extentand all together produce 
background n(»ise. This is clear from the fact that if only one wire in tune with the 
note sung, is kept while others are removed, then the note emitted is much purer instru- 
mental musical note. And if all wires not in tune are retained, while the wire in tune 
is only removed then the note emitted is a dist<>rted vocal note, mixed with many 
sounds. On the whole this method has Itecn found tpiite unsatisfactory. 

Method II 

The wires are excited by passing the out-put current through them and placing 
a part of them in a very strong magnetic field. I'he out-put current is passed through 
all the wires connected in series, and the field is obtained front a strong electromagnet 
connected to .a D. C. source. In the actual experiment six brass wires were used and 





Method II 


were tuned to the notes of the song (which was composed of six different notes only). 
The wires were stretched in two layers between the poles of the magnet as shown in the 
diagram. Satisfactory results were obtained, and although some background noise 
was present, it was feeble in comparison with the note emitted by the wire in tune. 

Method III 

This method consists in first transforming the electrical vibrations into mechanical 
ones and then transmitting them to the wires. The following arrangement has been 
found efficient and satisfactory and provides a good sort of accompaniment. 
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The arrangement is shown in the accompanying diagrams (Fig. 1 to 3). The 
notes sung arc picked up by the microphone, are amplified and the amplified cui5^cnt 
is passed through a motor of balanced armature type (as is used in case of reed type of 
loud-speakers). An amplifier of about 20 watts out-put is sufficient to provide necessary 
accompaniment to the singer. A heavy permanent magnet ‘A* is fitted with the 
laminated slotted pole pieces ‘B’ ‘B*. A short reed is held midway between these 
pole pieces by a stiff spring in such a way that the reed can rock about its centre point 
and return to its zero position after displacement. A soft rubber piece ‘H’ is also joined 
to the armature ‘C’ so as to provide a non-rcactive resistance. Surrounding this vibra- 
tory reed and embedded in pole slots is a winding ‘D’ of several turns. Fastened to the 
outer end of the armature is the stiff rod ‘E* which is joined to the outer end of the 
lever *F*. Joined to this lever is a stout rod ‘G’ which is connected to the mass ‘M’ 
kept in suspension by symmetrically stretched wires which pass through a small hole 
in *M’. The vibrating motor is fitt^ to the rigid frame of the sounding board through 
felt packing so that the vibrations of the body of the motor arc not transmitted to the 
hoard. For convenience, wires are strained by equal loads, and arc tuned to different 
notes on each side of *M’ by adjusting the positions of the supporting bridges, the length 
of vibration in each ease being from ‘M* to the corresponding bridge. Thus ‘M* bccorltcs 
one nodal point for all wires. When a certain note is sung the wire in tune practically 
absorbs and radiates all the energy available. 

The note emitted is strong enough to mask any resulting background noise. As 

is a nodal point, other wires practically remain stationary. The piece of rubber 
absorbs all extra energy and the use of it gives a pure instrumental musical note. 

It is found that the quality of the reproduced note mostly depends on the nature 
of the wire, sounding board, and the supporting bridges, etc., and not on the quality 
of the note sung. If different vtnvcls are pronounced to gi\'e the same note then no 
appreciable difference between the qualities of the reproduced notes is perceiveri by 
ear. This is also shown by taking simultaneous photographs of the wave form of the 
note sung and note reproduced. (Photographs I and II) 

In the following are described three adjustments which can easily be adapted and 
produce different musical effects. 

Adjustment I 

A very pleasant effect is produced if the wires arc made to strike — which is quite 
possible as the amplitude is more than one cm. — rods or tubes of the same natural frequen- 
cies as that of wires. In the actual experiment tuning forks were held below every 
wire. (Photograph III) 

Adjustment II (Fig. IV; 

Another effect is obtained by using long bridges wdth a small angle of inclination 
so that various upper harmonies arc produced when the wire vibrates and strikes the 
bridge continuously. (Photograph IV) 

Adjustment III (Fig. V; 

A metal rod is fixed above the wires so that the wires strike it when vibrating and 
thus a circuit is completed through the voice coil of a loud-speaker. A wire of frequency 
'n* strikes the rod n times and thus the note emitted by the loud-speaker is of the same 
pitch, but of different quality. (Photograph V). The same method can provide a 
number of novelties. Say for example a separate contact-maker can be used for every 
different wire and the current can be passed to excite correspondingly tuned another 
wire or a reed fitted at the mouth of air cavity resonator, 

Use of Clamped Free Reeds (Fig. VI) 

Use of vibrating reeds in place of strings has also been tested on the tame lines. 
A graded series of clamped-frcc steel reeds is tuned according to the notes of the musical 
scale. The principle of excitation is that applied in the ordinary telephone earpieces, 
a separate electromagnet connected to the out-put transformer of the valve amplifier 
being provided for every different reed. In the actual experiment it was found tnat a 
note emitted by a reed is rot completely deprived of the original vocal character. Also 
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JfiTiiultancous photographs of tin- wavt'lonu of tlio iioto surnj; and note reproduced. 
Inip(»Sf*d v'if»rafioiis are <d>(ain d hv sinudiifr dilh r<Mif vowels and I ^ fid'e the 

saiTie iiot(‘ ( u})per curves i. All other adjiislineni is ke[)t the saTiuv Sr)und emitted by 
.■the stringy is oi llu’ saiiK* tjuably ( low (U‘ curv r ) . 
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Simultaneous phoi('gra))hs ol fht' \Vuveloim ol llir sound ( milted by the wire (I-ower 
curves) lor the acconipauyinsr tlucc difleumt adjustruents, l"or comj)arisati()ii the 
exciting current is ol the sarrio fpiality (upper (urves'. 
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file background noise produced by all other reeds not in tune is appreciably great. The 
vocal character of the reproduced note can be practically removed by the use of double 
resonators in which reeds transmit cncrfiy to the correspondingly tuned resonators. 
The reeds arc fixed on separate blocks which are held by stands through felt packing, 
80 that the reeds do not radiate appreciable sound, A series of air cavity resonators 
is so arranged that the reeds vibrate at the opening of correspondingly tuned resonators. 
When a note is sung there is no appreciable background noise and the resonator in tune 
gives a pure musical note without any vocal part. Another possible method is to fix 
the reed to a small diaphragm which Ibrms one closed end of the correspondingly tune 
resonator pipe, 

Tlic tuning of reeds and resonators is very tedious and because Indian music does 
not employ any fixed scale as such, the above method is not easily applicable. It was 
found very convenient to use audio-oscillator for tuning. 

Further Possible Developments 

Great developments have been made in the production of musical sounds by 
means of valve oscillators and loud-speakers. The older methods of production of 
sounds by direct mechanical means arc replaced by utilising valvt oscillators tuned 
circuits wave filters etc., with a key board, each key of which connects the appropriate 
oscillatory circuits to the loud-speaker. Pianoforte tones and even violin tones can 
also be reproduced. Various combinations also produce beautiful but hitherto unknown 
eficcts. 

A sharply tuned reed with proper ix>int of excitation can be made to vibrate only 
by a note of the same fundamental frequency but of any quality. A photocell circuit 
arranged with this can be made to operate a corresponding key. Thus a series of sharply 
tuned reeds and photocell circuits will operate corresponding keys, so as to provide 
a sort of automatic accompaniment of any desired quality, A heterodpic method 
(modulation of high frequency waves by sound and band pass filters) as is used in sousd 
analysis can possibly servT the purpose of rced. 5 . A scries of tuned hot wire microphoaoi 
with separate amplifiers and tuned sound radiators is also worth trying. 


Physics Dei^artment, 
Nowrosjee Wadia ColleoEj 
Poona. 




SYNTHETIC MOSQUITO LARVICIDES : PART I 


By V. G. Gokhale, N. L. Phalnikar'*' and B. V. Bhide 


I N a previous paper (Pcndse, Gokhale, Phalnikar and Bhide, J. Univ. 
Bom., XV, iii, 26, 1946) a number of plants were tested for their 
mosquilo-larvicidal properties and^a technique has been described 
for testing this property. In the present work some synthetic com- 
pounds have been described and tested for their mosquito-larvicidal 
property. 

Among the plants studied and tested in the paper mentioned above, 
it was found that the extract of Spilanthes acmella had good larvicidal 
property. It was also shown that the larvicidal property of the extract 
was due to the presence of isobutyl amide of decadicnoic acid (Spilanthol) . 
Further work on similar lines (unpublished work) showed that piperides 
of tetrahydropiperic acid and other unsaturated acids likewise possess 
high mosquito larvicidal properly. A review of the recent literature on 
insecticides also shows that amides of suitably constituted unsaturated 
acids have good larvicidal property, e.g., U. S. Patent No. 2, 354, 
193 {C.A.y 38 , 6484, 1944) describes insecticides from cinnamamide 
and cinnamanilide of the type 

where R and R' may be alkyl 

or aromatic radicals. U. S. — CHss.CH-Co-N 

Patent No. 2, 384, 811 {C,A., 

6372, 1945) describes se- 
condary 2-chloroallyl amides of phenyl acetic acid, crotonic acid, 
etc., which are claimed to possess insecticidal property. Fred Acrec, 
Marlin Jacobson and H. L. Haller, (J. Org. Chem. lo, 236, (1945) 
describe isolation of isobutyl amide of 2 : 6 : 8 decatricnoic acid 
from the roots of Erigeron affinis D. C. and have shown that it pos- 
sesses insecticidal property. Diallyl amide of undecylcnic acid has been 
claimed to have insecticidal property. ( U. S. Patent No. 2379223), 
(C. A., jp, 4170, 1945). N-substituted amides have shown considerable 
promise as insecticides. 2-Furan acrylamide, for example, has been 
found to be toxic to beet web worm, melon worm, cabbage worm and 
the southern army worm, (Smith, Ind. Eng. Chem., 34 , 499, 1942), 
From this it appears that the insecticidal property depends on (i) a high 
degree of unsaturation in the acid group ; (ii) comparatively high mole- 
cular weight of the acid generally corresponding to 10-12 carbon atoms ; 
(iii) an amide grouping containing a substituent on the nitrogen atom 
containing 1 to 4 carbon atoms. It. was thought, therefore, worthwhile 
to prepare several amides of difTcrent acids and to study their larvicidal 
property. 


* Junior Research Fellow, National Institute of Sciences of India, Delhi, 1946, 
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E>.D.T. — the well-known insecticide— has the following structure (A). 




It is also the best known mosquito larvicidc. In p-p-dichloro di- 
phenyl acetic acid (B) the main structure of D. D. T. is maintained. 
Several amides of this acid have been prepared and as expected were 
found to be good larvicides. Incidentally the amides of diphenyl acetic 
acid have been prepared and investigated for their larvicidal property. 
They liave, however, very little larvicidal property. It seems, therefore, 
that in D. D. T. the chlorine in the para positic)n has a predominant 
toxic action. 


Pyrethrum extract contains pyrethrum I and Pyrethrum II as the 
active constituents. These are esters of crysanthemum mono carboxy- 
lic acid and crysanthemum dicarboxylic acid mono methyl ether and 
pyrethrolone. Crysanthemum mono carboxylic acid has the structure 
(I). The nearest open chain analogoue of this acid (I) would be iso- 
propyl-iso-amyl acetic acid (II). Amides of this acid have been pre- 
pared but have been found to be liquids. However they have been found 
to be very active. 


Incidentally a few' amides of piperic acid have been prepared and 
Lave been tested for thep' larvicidal property. 

Ch^~ch 



\ 


CHj / 

Ch*. 


CH— ~COOH 


(I) 




(I) 


EXPERIMENTAL 


Preparation of Acids : 

Diphenyl acetic acid and p-p dichlorodiphenyl acetic acid were prepared by the 
incthod de.jcribed in Organic synthesis. (Org. Synthesis, Collective vol. Ed. 1944, 
uage 224 ; Org. Synthesis, 26 ', 21) Isopropyl isoamyl acetic acid was prepared according 
.'0 the method of Nef. (Ann, j/<9, 1 59, (1901)). Piperic acid waspbtained by the alkaline 
Hydrolysis of piperine obtained from Piper nigrum. 
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Preparation of Amides : 

The acids were converted into the corresponding acid chlorides by heating with 
thionyl chloride by the usual method. The amides were obtained by mixing the acid 
chlorides with an excess of the appropriate base. Amides from methyl and dimethyl 
amines were prepared similarly by using their solutions in benzene (dry) . The following 
table gives the physical properlies and analytical data of the amides prepared ; — 

Table I 


S. No. 

Name of Compound 


Analysis 

lion 

%N. 

(Found) 

% N. 
(Theory) 

1. 

Diphenyl Acetamide 

m. p. 162-163 from 
alcohol. (Lit. gives 

m. p. 1(>1°) 



2. 

N-mcthyl amide of Diphenyl 
acetic acid 

m. p. 10.3-164 long 
needles from Benzene 

61 

6-2 

3. 

1 

N-Dimethyl Diphenyl a(Tta- 
mide 

m. p. 130 needles from 
Benzene 

61 

6«e 

i 

4. 1 

N-Diethyl-Diphenyl acetami- 
de 

m. p. 62-63 line white 
nectllcs from dilute 
Methyl alcohol 

539 

5*2 

e. 

N-Di butyl Diphenyl acetami- 
de 

Liquid 

Not 

analysed 


<>. j 

i 

i 

N- p-monohydroxy Ethvl Di-| 
phenyl acetamide 1 

rn. p. 122-12.3. white 
long needles from Ben- 
zene 

i 

6-7 

6*5 

i I 

Is jN-Di- p-hydroxyl etViylDiphc- 

inyl acetamide 

1 

m. p . 1 OS- 1 ( >9 long need - 
Ics from alcohol dilute 

4 -OB 

4*6 

8. |N-Diphenyl acetyl Piperidine 

m. p. 103-104 white 
jneedlesfrom dil. alcohol 

48 

4.6 

U. 

p-p-dichloro Diphenyl aceta- 
mide 

m. p. 1 .5.5-1 56, cubes, 
from methyl alcohol 

5-0 

5*0 

10. 

N-methyl pp'-dichloro Diphe- 
nyl acetamide 

m. p. 158 clusters of 
needles from alcohol 
(dilute) 

4*93 

4*8 

11. 

N-dicthyl-pp'-dichloro diphe- 
nyl acetamide 

Long needles from me- 
thyl alcohol m. p. 1 38 

4-20 

4*2 

12. 

N-hydroxy-Ethyl pp'-dichlo- 
ro Diphenyl acetamide 

White needles from 
benzene m. p. 129-130 

41 

4*3 

13. 

N-pp'-dichloro Diphcnylace- 
tyl piperidine 

Clusters of needles from 
dil. alcohol m. p. 
119-120 

4-16 

4*0 

14. 

Isopropyl -Isoamyl acetamide 

m. p. 110-111 found 
(Lit. gives 1 1 2*^) 



15. 

N-dimethyl-I^opropyllsoamyi 

acetamide 

1 Liquid 

Not 

analysed 
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S. No. 

' 

Name of Compound 

1 

M. P. and Grystalisa- 
tion 

Analysis 

%N. 

(Found) 

1 % N. 

' (Theory) 

i 

16. 

N-diethyl-Isopropyl Isoamyl- 
acetamide ' 

Liquid 

Not j 
analysed 


17. 

N-methyl-piperic acid-araidc 

m. p. 1 86 from ben- 
zene short needles 

6-2 

01 

18. 

N-Dimethyl piperic acid-ami- 
de 

m. p. 160-101 from 
Benzene 

5-8 

6-7 







Following the technique described by Pendsc, Gokhalc ct. al. (loc. cit.) larvicidal 
property of the amides was determined and the results are given in following Table II: — 

Table II 


S. No. 

Name of Compound 

Concentration and Time of Death 

1 : 10,000 

1 : 20,000 

1 : 40,000 

1. 

Diphenyl Acetamide 

All living 

24 hours 

All living 

24 hours 

All living 

24 hours 

2. 

N-mcthyl amide of Diphenyl 
acetic acid 

All living 
in 24 hrs. 

All living 
in 24 hrs. 

All living 
in 24 hrs. 

3. 

N-Dimcthyl Diphenyl aceta- 
mide 

All living 

24 hrs. 

All living 

24 hrs. 

All living 

24 hrs. 

4. 

N-Diethyl Diphenyl aceta- 
mide 

All living 

24 hrs. 

— do — 

24 hrs. 

24 hrs. 

6. 

N-Dibutyl Diphenyl aceta- 
mide 

Dead after 
24 hrs. 

All living 

24 hrs. 

All living 

24 hrs. 

6. 

N- [i-monohydroxy Ethyl Di- 
phenyl acetamide 

All living 

24 hrs. 

All living 

24 hrs. 

All living 

24 hrs. 

7. 

jNDi ( [3 hydroxy Ethyl) Di- 
phenyl acetamide 

AH dead 

1 2 hrs. 

All living 

24 hrs. 

! All living 

1 24 hrs. 

1 

8. 

I 

1 

] 

N-Diphenyl Acetyl Piperidine 

Only 26% 
dead in 

24 hrs. 

Living 

24 hrs. 

1 

! Living 

24 hrs. 

9. 

PP'-dichloro Diphenyl aceta- 
mide 

All dead 

8 hrs. 

dead 75% 

24 hrs. 

Living 

24 hrs. 

10. 

N-mcthyl pp'-dichloro diphe- 
nyl acetamide 

All dead 

6 hrs. 

Dead 

24 hrs. 

Living 

24 hrs. 

11. 

N-dicthyl pp'-dichloro diphe- 
nyl acetamide 1 

All dead 

6 hrs. 

All dead 

24 hrs. 

All dead 

24 hrs. 

12. 

N-^-hydroxy Ethyl pp'-dich- 
loro diphenyl acetamide 

All dead 

6 hrs. 

All dead 

24 hrs. 

All dead 
j 24 hrs. 
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S. No. 

Name of Compound 

r, 

Concentration and Time of Death 

1 ; 10,000 

1 : 20,000 

1 : 40,000 

13. 

N-pp'-dichloro Diphenyl-ace- 
tyl piperidine 

All dead 

6 hrs. 

All dead 

24 hrs. 

All dead 

24 hrs. 

14. 

Isopropyl-Isoamyl acetamide 

All dead in 
10 minutes 

All dead 

10 minutes 

All dead 

15 minutes 

15. 

N-Dimethyl-Isopropyl Iso- 

amyl-acetamide 

All dead in 
10 minutes 
even pupae 
dead 9 hrs. 

60% dead in 
10 minutes 
even pupae 
after 24 hrs. 

60% dead in 
10 minutes 
even pupae 
after 24 hrs. 

16. 

N-dicthyl Isopropyl Isoamyl 
acetamide 

All dead 

24 hrs. 

60% dead 

24 hrs. 

60% dead 

24 hrs. 

17. 

N-mcthyl piperic acid amide 

All dead 

9 hrs. 

Living 

24 hrs. 

Living 

24 hrs. 

18. 

N-Dimethyl piperic acid 
amide 

All dead 

J hour 

60% dead 

24 hrs. 

Living 

24 hrs. 


CONCLUSIONS 

L It will be seen from the above table that the various amides of 
diphenylacetic acid have no larvicidal action although a slight action is 
shown by the amide from dibutyl amine, diethanol amine and piperidine. 

2. The amides of the pp'-dichloro diphenyl acetic acid, on the 
other hand, showed considerable activity. Amides from diethyl amine, 
ethanol amine and piperidine were quite active. 

3. Amides of isopropyl isoamyl acetic acid were also active. The 
simple amide is the most active and quick in action. Its insecticidal 
properties deserve to be studied in detail further. It has been found 
that unsaturation enhances insecticidal power. In Isopropyl isoamyl 
acetic acid there is no unsaturation but it is a branched chain acid. Ami- 
des of acids having several branches, therefore, are worth studying. 

4. Amides of piperic acid are also active but the results are not 
strictly comparable because suspensions were unstable and amides se- 
parated within a few minutes. It is necessary to repeat the experiments 
with more stabilized solutions. 


Maharaja Pratapsinh Chemical LABORATokY, 
Sir Parashurambhau College, Poona. 
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SYNTHETICAL ANTHELMINTICS 

Part XIV. y>2-methoxy-5-alky 1-phenyl butyrolactones 
Part XV. y-4-methoxy-3-alky}-phenyl butyrolactones 

By K. R. Irani, N. L. Phalnikar and K. S. Nargund 

I INT the para-n-alkyl phenol series it has been found that the bacteri- 
cidal activity and the ascaricidal properties increase up to a certain 
limit with increase in the length of the alkyl group, further increase 
in the alkyl group leading to rapid decrease in these properties. 
(Goulthard Marshall and Pyman J. G. S. 1930, 280. Lamson and co- 
workers J. Pharmacol, 53 , 218, 1935). Lamson and co-workers also found 
that the ascaricidal properties were the same in the para-alkyl phenols 
and the ortho-alkyl phenols although ortho-alkyl phenols had less irritant 
action than the para-alkyl phenols. Nargund and co-workers (J. Ind. 
Med. Asso., 69, 1945) prepared and tested for anthelmintic properties 
a number of p-methoxy-phenyl alkyl-butyrolactones with alkyl group on 
•< -and y-carbon atoms of the butyrolactone group and found that the 
toxicity of the lactones increased with the increase of the alkyl group up to 
three carbon atoms, further increase leading to decrease in toxicity. 
They also found that the lactones having the alkyl group on the < -carbon 
were less toxic than those having the alkyl group on the y-carbon. The 
present work is intended to study the effect of alkyl substitution in the 
benzene nucleus of the methoxy phenyl-butyrolactones on their anthel- 
mintic properties. 

The following types of lactones are described. 



2-methoxy-5-alkyl phenyl butyrolactones : — p-alkyl anisoles were 
prepared by the Glemmensen’s reduction of p-acyl anisoles which were 
prepared either by the Friedel and Graft’s reaction of an acyl chloride 
with anisole (Paranjape, Phalnikar and Nargund, J. Bom. Univ. //, iii, 
120 , 1942) or by the action of the Grignard reagent of an alkyl bromide 
on anisic amide. P-alkyl anisoles were condensed with succinic anny- 
dridc by Friedel and Grafts reaction using nitrobenzene as solvent. The 
constitutions of the resulting keto acids were proved by oxidation and 
demethylation to the corresponding alkyl salicylic acids, authentic spe- 
cimens of which were prepared for the sake of comparison by the method 
of Gox ( J. A, G. S. 52 , 352, 1930). The hitherto unknown 6 -alkyl sail- 
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cylic acids (CfjHsCOOH OH Alkyl 1-2-6-), viz^, n-amyl and n-heptyl 
salicylic acids have been prepared by the same method. The keto acids 
were reduced and lactonised by the procedure of Trivedi and Nargund, 
(J. Bom. Univ. /o, iii, 99, 1941). 


^t-^Aiethoxy-^^^alkyl phenyl butyrolac tones : — These were prepared from 
ortho alkyl anisoles by the same reactions as in the case of para series, 
o-alkyl anisoles were prepared byClemmensen’s reduction and methyla- 
tion of ortho acyl phenols which were obtained either byNcncki^s reaction 
or Frie’s migration of phenol esters. Good yields of o-acyl anisoles were 
obtained by the action of the Grignard Reagent of alkyl bromides on 
o-methoxy benzamide but theClemmcnsen's reduction of o-acyl anisoles 
was difficult. O-cresol methyl ether has been condensed with succinic 
anhydride by Rosenrnond and Schapiro (Arch. Pharm. 313, 19^34). 
They showed that the compound obtained was p-4-methoxy-3-toluoyI 
propionic acid indicating that the condensation had taken place in para 
position to the methoxy group. The constitutions of the acids obtained 
by the condensation of succinic anhydride with o-alkyl anisoles are by 
analogy assumed to be j3-4-methoxy-3-alkyl benzoyl propionic acids. 
These have been reduced and lactonised. 

The lactones described in this paper have been tested on fish and 
earthworms and the results will be reported in due course. 

EXPERIMENTAL 


General procedure for the condensation of succinic anhydride with alkyl anisoles: — 
Succinic anhydride (0-1 mol) alkyl anlwle (0*1 mol), nitrobenzene (7r)gms.) and anhy- 
drous aluminum chloride (28 gn;s.) were mixed together in cold and kept at room 
temperature for four hours. It was then decomposed with ice and hydrochloric acid 
and steam distilled to remove nitrobenzene. The substance thus obtained was dissolv- 
ed in dilute sodium carbonate solution, filtered and the filtrate acidified. The yields 
•f the keto acids obtained by the above procedure arc recorded in the following table;— 


Alkyl anisolc used 

Keto acid obtained 

Yield 
per cen 

p-cthyl anisole 

j3"2-methoxy-5-ethyl benzoyl propionic acid 


p-n propyl anisolc 

[i-2-methoxy-5-n propyl benzoyl propionic acid , . 

70 

p-n butyl anisole 

p-2-methoxy-5-n butyl benzoyl propionic acid 

55 

p-n amyl anisole 

j3-2-methoxy-6-n amyl benzoyl propionic acid 

55 

p-n hexyl anisolc 

p-2-mcthoxy-5-n hexyl benzoyl propionic acid 

84 

p-n hcptyl anisole 

P-2-mcthoxy-5-n hcptyl benzoyl propionic acid . . 

80 

•0 ethyl anisolc 

P-4-methoxy-3-cthyl benzoyl propionic acid 

85 

o-n butyl anisole 

|3-4-mcthoxy-3-n butyl benzoyl propionic acid 

80 

o-n amyl anisole 

p-4-mcthoxy-3-n amyl benzoyl propionic acid 

78 

o-n hexyl anisolc 

p-4-mcthoxy-3-a hexyl benzoyl propionic acid 

65 
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TJie properties of the above compounds and their derivatives are described in 
tabular form below. 


Name of Compound 
and Formulae 


Properties 


Analysis 


Required 


2-mcthoxy-5-ethyl |sol in common solvents and O, G5-9 ; H, 6*9 
benzoyl propionic acid Ihot water thin wcoly need- eq. wt. 238-8 

G 13 Hi(j 04 Ics from water or alcohol 

m. p. 101 -1 02. On oxi- 
jdaiion it gave ethyl sali- | 

;cylic acid m. p. 1 20 ° * 

2-methoxy-r)-ethyl obtained by reduction and !C, 70-7 ; H, 7-4 
phcrwl butyrolartone lactonisation of the above leq. v. i. by back 

C] sHi (*,03 acid was a thick (*olourless |fiiraiioi! 21 3- 7 

lifl'iiid b. p. 28<»° at 30 mm. j 

2-methoxy-5-n“pro- wooly neealcs from petrol jC-, 07 -0 ; H, 7-2 
pyl benzoyl propionic or hot water fan shaped eq. wi. 23U 
acid cystalr> frcni alcohol or 

4 bli 8^)4 benzene m. p. 104-105. 

On oxidation it gave pro- 
pyl salicylic acid m. p. 91b 

Etliyl 2-methoxy-5-n prepared by Fischer Speier C, 09-0 : H, 8 0 
propyl benzoyl pro- mcthc'd from the above 
pionaie acid crystallised in fan 

O 1 CH 22 O 4 shaped needles Irom ben- 

zene m. p. 49° 

2-methoxy-5-n pro- a colourless thick liquid C, Tl-O; 11,7-7 
pyl phenyl butyrolac- b, p. 21 5-220° at 50 mm. eq. wi, 232 
tone Ci 4 Hii <03 

2-methoxy-5-n plates or leaves from dilute C, (> 8*3 ; H. 7-4 
butyl benzoyl propio- alcohol rn. p. 112-113 oxi- eq. wt. 259 
nic acid dalion gave butyl salicylic 

Oi 5 H 2 0 O 4 acid m. p. 84-80° j 

2-mcthoxy-5-n butyl thick liquid b. p. 220 ° at C, 72-4 ; H, 8 3 
phenyl butyrolactoiie 60 mm. eq. w't. 242-5 

Cl bH 2 0O3 


C,661: H, 6'8 
eq. wt. 230 


C, 70-9; H, 7-3 
eq. wt. 220 


'C, 67-2; H, 7-2 
eq. wt. 230 


C,091; H, 7-9 


C,71-8; H, 7-7 
leq. wt. 234 


C, 08-2; H, 7-6 
[eq. wt. 204 


C, 72-6; H, 8-1 
eq. wt. 248 


2-mcihoxy-5-n 


needles from petroleum jC, 08-8 ; H, 7-9 


amyl benzoyl propio- ether m. p. 84-85. Onjcq.wt. 278 


nic acid 

Cl 6^2 2O4 


oxidation it gave n amyl 
salicylic acid m. p. 89° 
described below' 


C, 691;H, 7-9 
cq. w't. 278 


Methyl valer>'l salicy- prepared by the action of C, 05-9 ; H, 6-8 C, 66-1 ; H, 0-8 
late valcryl chloride on methyl 

Ci 3 Hie 04 'salicylate had b. p. 228° at 
;20 mm. 

Valcryl salicylic acid obtained by the hydrolysis C, 64 • 6 ; H, 6‘3 C, 64-9; H, 6*3 

Cl 2 H 1 4 O 4 of the above crystals from eq. wt. 221 * eq. wt. 222 

petrol m. p. 143° 

n-amyl salicylic acid by the Clcmmcnscn reduc- C, 69-0 ; H, 7*7 C, 69*2; H, 7*7 

Cl 2 H 1 6 O 3 tion of the above eq. wt, 208 eq. wt. 208 

2-methoxy-5-n amyl thick liquid b. p. 238-240° C, 73*1 ; H, 8-6 C, 73*7; H, 8-4 
phenyl butyrolactonc at 16 mm. cq, wt. 269 eq. wt. 262 

Ci6H2a03 ND*6=rl*6135D4«=:1066 
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Name of Compound 

Properties 

Analysis 

and Formulae 

Found 

Required 

2-mcthoxy-6-n 
hexyl benzoyl propio- 
nic acid 

Cl 7 H 24 O 4 

fine needles from petrol 
wooly neddles from hot 
water or dilute alcohol 
m. p. 75-76. On oxida- 
tion it gave hexyl salicylic 
acid m. p. 83^ 

C,C9-G ; H, 8-2 
eq. wt. 292 

C,69-9;H, 8-2 
eq. wt. 292 

Methyl 2-methoxy-5- 
n hexyl benzoyl pro- 
pionate 

8^2 

From the above acid by 
esterification, liquid b. p. 
228 -230° at 13 mm. 

04*6-6^x1.080 

Nd’®*® -- 1-51 29 

C, 70-4 ; H. 8-6 

C, 70 6; H, 8’6 

• 

Ethyl 2-mcthoxy-5-n 
hexyl benzoyl propio- 
nate Gj 9 H 2 

b. p. 225 at 12 mm. 

C, 71 • J ; H, 8-8 

C, 71 -3; H, 8-8 

2 -methoxy- 6 -n hexyl 
phenyl butyrolactonc 
G 17 H 2 4 O 3 

liquid b. p. 238-240° at 
22 mm. 

04*1=1 066 Nd’’--1-5130 

C, 73-7 ; H, S-8 
eq. wt. 274 

C, 73-9; H, 8*7 
cq. wt. 276 

2-methoxy-5-n hcptyl 
benzoyl propionic 
acid 

Cl 8 H 26 O 4 

thin wooly needles from 
hot water or dilute alcohol 
or petrol, m.p. 63-64°. On 
oxidation it gave heptyl 
salicylic acid m. p. 87° 
described below 

C, 70-4 ; H, 8 () 
eq. wt. 305 

1 

C, 70-6; H, 8-6 
cq. wt. 306 

i 

Methyl n hcptoyl sali- 
cylate 

Cl 5 H 3 0 C 4 

from methyl salicylate and 
hcptoyl chloride, liquid 
b. p. 230° at 50 mm. 

C:, 68-0; H,7-6 

C, 68-2; H, 7-6 

n heptoyl salicylic 
acid 

G 14 H 18 O 4 

By the hydrolysis of the 
above by alkali, crystals 
from benzene petrol mix- 
ture m. p. 106° 

C, 671 ; H, 7-3 
cq, wt. 261 

|G, 67-2; H, 7-2 
eq. wt. 250 

n heptyl salicylic acid 
C 14 H 2 0 C 3 

By the Clcmmensen reduc- 
tion of the above, need- 
les from petrol m. p. 87° 

C, 70-9 ; H, 8-4 
eq. wt. 235 

C, 71-2; H, 8-6 
cq. wt. 236 

Ethyl 2-mcthoxy-5-n 
heptyl benzoyl pro- 
pionate 

G 20 HS 0 C 4 

By esterification from the 
corresponding acid, need- 
les from petrol m. p. 
39-40° 

C, 71-8; H, 9-0 

C, 71-9; H,9*0 

2-mcthoxy-6-n heptyl 
phenyl butyrolactonc 
Cl 8 H 2 6 O 3 

liquid b. p. 235-240° at 
10 mm. 

D4«o==i o36 = 1*6072 

C, 74-3 ; H, 8-9 
eq. wt. 287 

C, 74-5; H, 8-7 
eq. wt. 290 


We thank Professor B. V. Bhide, Head of the Chemistry Depart* 
ment, for his keen interest and encouragement. 


Maharaja Pratapsinha Laboratory, 
Sir Parashuram Bhau College, Poona. 
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Part» XVL y-2*4-dimethoxy-S-alkyl*ph6nyl butyrolaetones 

By K. R. Irani, N. L. Phalnikar and K. S. Naround 

T he effect of introducing alkyl groups into the resorcinol molecule on 
the bactericidal action has been found to increase with the increase of 
the length of the alkyl group upto hexyl after which there is a rapid 
falling off in bactericidal activity. (Johnson and Lane J. A. C. S. 43 ^ 
848, 1921) Hexyl resorcinol has been employed as a urinary antiseptic 
and also as an anthelmintic. With a view to see the effect of an addi- 
tional butyrolactone group attached to an alkyl resorcinol the com- 
pounds named in the title of this paper have been prepared as a neces- 
sary preliminary step. 

Acyl resorcinols required for this work were prepared by the me- 
thod of Dohme, Cox and Miller (J. A. C. S. 48 ^ 1691, 1926). They 
were then reduced by Clemmensen’s method to alkyl resorcinols which 
were then methylated by dimethyl sulphate and alkali to obtain 1-3- 
dimcthoxy-4-alkyl benzenes. These were condensed with succinic 
anhydride by Friedel and Craft’s reaction as usual. The acid obtained 
by the condensation of ethyl resorcinol dimethyl ether with succinic 
anhydride was shown to be p-2-4-dimcthoxy-5-cthyl benzoyl propionic 
acid as it gave, on oxidation either by alkaline potassium permanganate 
or by sodium hypobromite 2-4-dimethoxy-5-ethyl benzoic acid of Desai 
and Hamid (Proc. Ind. Accad. Sci., 6 A, 287, 1937). The constitutions 
of the other acids obtained similarly were assumed by analogy to be 
P-2-4-dimethoxy-5-alkyl benzoyl propionic acids. These were reduced 
and lactonised as usual to obtain y-2-4-dimethoxy-5-alkyI phenyl buty- 
rolactones. 

EXPERIMENTAL 

General procedure used to methylate alkyl resorcinols : — In a three necked flask 
fitted with a reflux condenser, an efficient stirrer and a separating funnel was placed a 
solution of alkyl resorcinol (0 1 mol) in sodium hydroxide (0*2 mol) in 80 cc of water. 
Dimethyl sulphate (0-4 mol) was added with stirring in small lots. The temperature 
was not allowed to go beyond 40°. More alkali was added from lime to time to keep it 
alkaline. After stirring for two hours at room temperature it was then refluxed over a 
free flame for four hours with frequent addition of alkali. It was then cooled and ex- 
tracted with ether twice. The ether layer was washed with water and dried over anhy- 
drous magnesium sulphate and the product recovered after removal of ether was purified 
by distillation. The compounds are described in the following table along with their 
condensation products with succinic anhydride and their derivatives. 


Name of Compound 

Properties 

Analysis 

Found 

Required for 

l-3-dimcthoxy-4-ethyl ben- 
zene C 10 H 14 O 2 

liquid b.p. 229-230 at 
710 mm. 

Nd»' = 1-5109 D4«i = 1028 

C, 72-2 H, 8-6 

C, 72-3 H, 8-4 

p-2-4-di mcthoxy-6-e thy 1 
benzoyl propionic acid 
C 14 H 18 O 5 

Obtained by the condensa- 
tion of the above with suc- 
cinic anhydride in 70 per 
cent yield m.p. 141-142. 
soluble in all common 
solvents except petrol. 
On oxidation it gave 2-4- 
dimcthoxy-5.ethyl ben* 
zoic acid m<p. 12^ 

C, 031 H, 6-8 
cq. wt. 205 

C, 63 2 H, 6-8 
eq. wt. 266 
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Name of Compound 

Properties 

Analysis 

Found 

Required for 

y-2-4-dtmcthoxy-6-ethyl 
phenyl butyrolactone 
C 14 H 1 gOa 

colourless liquid b.p. 186- 
186® at 5 mm. 

C, 67-3 H, 7-4 
eq. wt. 248 

C, 67 - 2 H, 7*2 
cq. wt. 250 

l-3-dimethoxy-4-n propyl 
benzene GiiHicOj 

liquid b.p. 250-251 at 
710 mm. 

NVi^l’5108 D431 = 1-019 

C, 73-2 H, 9 0 

C, 73*3H, 8*8 

p.2-4-dimethoxy-6-n pro- 
pyl benzoyl propionic 
acid C 16 H 20 O 6 

yield 55 per cent crystallis- 
ed from benzene or water 
m.p. 141-142 

C, 64 0H, 7-3 
cq. wt. 280 

C,64-3H, 7T 
eq. wt. 280 

i 

Ethyl p-2-4-dimcthoxy-5-n 
propyl benzoyl propio- 
nate C 17 H 24 O 5 

obtained by esterification 
of the above, liquid b.p. 
254 at 28 mm. 

Nd« = 1*6121 D4‘i«T217 

C, 60-1 H, 7-9 

G, 66 - 2 H, 7-8 

y-2-4-dimethoxy-6-n pro- 
pyl phenyl butyrolactone 
GiflHaoOa 

liquid b.p. 200-203® at 
3 mm. 

C, 681 H, 7-6 

G, 68 - 2 H, 7*6 

l-3-dimethoxy-4-n butyl 
benzene C 12 H 18 O 2 

liquid b.p. 264° at 710 mm. 
= 1-5039 0*** = 1-006 

C, 74 - 1 H, 9 4 

C, 74-2 H. 9*3 

1 

P-2-4-dimethoxy-5-n butyl yieldOO percent. crystallised 
~ benzoyl propionic acid from benzene or alcohol 

G 16 H 22 G 5 m.p. 141-142 

C, 65-2 H, 7-4 
eq. wt. 295 

C,65-3H, 7*6 
cq. wt. 294 

Ethyl P-2-4-dimethoxy-o-n 
butyl benzoyl propionate 
Ci 8 H 2 6C)5 

b.p. 223-225® at 10 mm. so- 
lidified on cooling m.p. 
45-47. It crystallised in fan 
shaped crystals from petrol 

C, 67-0 H, 8-2 

1 

C,67-l H, 8 ‘l 

y-2-4-dimethoxy-5-n butyl 
phenyl butyrolactone 
Cl6H2a04 

liquid b.p. 210-211 at 

4 ram. 

C, 08-8 H, 8-1 

1 

C,C>9 1 H, 7*9 

l-3-dimethoxy-4-n hexyl 
benzene C 14 H 22 O 2 

liquid b.p. 300® at 71 0mm. 
= 1-5018 

D4”-=0-9858 

C, 75-5 H, 9-9 

C,76-7 H, 8*9 

j3-2-4-dimethoxy-5-n hexyl 
benzoyl propionic acid 
Gi8H20O5 

yield 50 percent, crystallised 
from alcohol m.p. 141 

C, 66-9 H, 8-2 
cq. wt. 322 

C,67 1 H, 8*1 
cq. wt. 322 

Ethyl p-2-4-dimethoxy-5-n 
hex^ benzoyl propionate 
G 20 H 30 O 5 

clusters of needles from dil- 
ute alcohol m.p. 64-55 

C, 68-4 H, 8-6 

1 

1 

C,68-6H, 8*6 

y,2-4-dimethoxy-5-n hexyl 
phenyl butyrolactone 
C 18 H 26 O 4 

thick liquid b.p. 225-227® 
at 3 mm. 

C, 70-5 H, 8-4 

G, 70-6 H, 8.5 


One peculiarity of the keto acids obtained from the condensation of alkyl resor- 
cinol dimethyl etlicrs with succinic anhydride is that all of them have the same m,p. 

141 The mixed m.p. of any two of them, however, was low viz. 120-124®. 


We thank Professor Bhide for facilities and encouragement. 

Maharaja Pratapsinha Chemical Laboratories, 

S. P. QoLtBOE, Poona. [Rtctiv$d: August S, 




CHALKONES ; 

Condensation of 2 : 4<Dimeihoxyacetophenona, 2 : 4>Dime- 
thoxy-5>Bromo>Aeetophenone, 2-Hydroxy-4-Benzyloxyaco- 
tophenone and 2-B[ydroxy-4-Benzyloxy-5-Bromoacetophe- 
none with 2-Methoxyhenzaldehyde and 2-llethoxy-4*Bronio- 
Benzaldehyde, Bromination of the Chalkones and Study 
of the Reactivity of the Bromo Derivatives 

By H. P. Vandrewala and G. V. Jadhav 

T he chalkones I to IV and VI to IX were prepared by condensing 
requisite ketones and aldehydes in presence of alkali according 
to the method of Sorge^. When (I) was brominated in carbon 
tetrachloride solution by using the reactants in the proportion 1 : 
1, only a monobromo compound with bromine in the acetophenone 
nucleus was obtained whose constitution was confirmed by synthesis. 
This showed that that nucleus was more reactive than even the double 
bond in the molecule, but as compared with resaceiophenonc derivative 
it was less reactive, as the latter under similar conditions gave a disubs- 
titution product. This was due to the mcthylation of the hydroxyl 
groups. When brominated with excess of bromine in chloroform 
solution it gave a tetrabromo derivative (V) with two bromine atoms 
added at the double bond and two in the two nuclei (one being in each). 
The constitution of (V) was proved by brominating the ketone (HI) 
as well as by the interaction of potassium iodide on it. 

With potassium iodide ketone (V) gave the styryl ketone (III) 
with the liberation of iodine which showed that both the bromine 
atoms were labile (cf. Dodwadmath and Wheeler* ; Barrie and Payton^ ; 
Nadkarni, Warrior and Wheeler*). 

With pyridine ketone (V’^) gave < -bromo-styryl ketone (X) thus 
showing that ^-bromine atom was more labile (cf. Nadkarni, Warrior 
and Wheeler* ; Bhagwvat and Wheeler*; Rao and Wheeler®). 

With sodium alkoxidc, ketone (V) gave (3-alkoxy-styryl ketones 
(XI) and (XII) (cf. Kohler and AddinalP ; Nadkarni, Warrior and 
Wheeler*; Bhagwat and Wheeler*; Jadhav and Vandrewala*), which 
again pointed out to the more labile nature of (3-brominc atom. 

EXPERIMENTAL 

2 : ^•Ditmthoi^-pkenyl ^- 2 *“mttho)y- 5 tyryl ketone (/) : — 2 : 4-Dinicthoxyacclophenonc 
(5 g,), o-methoxybenzaldchyde (4 g.), ethyl alcohol (50 cc) and caustic potash (10 g. in 
16 cc water) were mixed in a tightly corked flask and left at room temperature for about 
24 hours. The mixture was then diluted with water and acidified with hydrchloric acid. 
The product finally crystallised from acetic acid in shining yellow plates, m.p. 1 00-7®. 
)fai|pd I C, 72.2; H, 6,2 C 19 HXSO 4 requires C, 72.5; H, 6.04 per cent* 
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2 : i-Dimethoxji-6-tromo-/>henjil ^-2'-metho)^siyryl ketone (II) : — 2 : 4-Diniethoxy-6» 
bromo-acctophcnonr (4 g.)and o-mcthoxybcnzaldchydc (2 g.)wcrc condensed in presence 
of caustic potash (8 g. in 24 cc water) and alcohol (40 cc) and worked up and crystallised 
in the same way as ketone (I), in pale yellow|ncedles, m.p. 173-4*. Found: Br, 21.4 ; 
Cl gHi yO^Br requires Br, 21.2 per cent. 

2 : 4-Dimethoxy~5^bromophetiyl ^-2'-methoxy^5'^bromostjr)l ketone (///) : — 2 ; 4-Diine* 
thoxy-5-bromoaretophenonc (2 g.) and 2-melhoxy-5-bromo-benzaldehyde (1.6 g.) were 
condensed in presence of caustic potash (4 g. in 6 cc water) and alcohol (20 ec) and worked 
up as above. It crystallised from acetic acid in pale yellow needles, m.p. 194-6®. 
Found : Br, 35.2; Cj ftHi(j 04Br2 requires Br, 35.1 per cent. 

2 : 4-Dimethoxyphenyl ^-2'-methoxy‘‘5'-bromo-‘Styryl ketone (JV) : — This ketone was pre- 
pared from 2 : 4-dimethoxyacetophenone and 2-mcthoxy-6-bromf>-benzaIdchyde in the 
same way as the ketone ('Illb It crystallised from inethyl alcohol in pale yellow plates, 
m.p. 97-8°. Found: Br, 20.9; Cj 7 04'Br requires Br, 21.2 per rent. ^ 

2-Hydroxy-A~benzyloxyph€nyl ^•2'-Piethoxy-styryl ketone (17) This kctorc was pre- 
pared from 2-hydroxy-4-ben2yloxy-arek>phenone and o-niethoxybcnzaldeh>de in the 
same way as the ketone (111) (using theoretical ((uantities). It crystallised from acetic 
acid in yellow needles, rn.p. 147-8°. Found : C, 70.5: II, 5.9 C2sll2u^^4 requires 
C,7t>.7 ; H, 5.6 jjer cent, 

2~HydroXy~i-benzyloxy-h-bromophen)l i^-2'-methoxy-styr}l ketone ( 177) This ketone was 
prepared as others d<'scti bed before. It crystallised from acetic acid in yellow needicsi 
m.p. 195-6°. Found: Br, 1 8, f) ; CI2 :;H j® O4 Br, requires Br. 18.2 per cent. 

2-IIydrop^4'henzyloxyphenyl ^•‘2'~ynethoxy-f}'-i). ri,o-styr\l ketone {VlIJ) : — This ketone 
wa.s prepared like others and rrysiallised bum a mixture of benzene and acetic acid in 
yellow })lates, in,p. 200-1 Found : Br, 1 8.5; C2 3 FIT 9 O4 Br, requires i>i , 1 8.2 j)tr cent. 

2-Uydroxy-A^henzyh.>xy’-(i4rvmopier,yl -tnetl.oxy^Z' ^Iroino-siyyyl htoi.e {iX) This 

was prepared like others and crystallised fr<»ni a mixture of benzene and acetic acid in 
yellow plates, ni.j). 212-3°. Found: Br, 30.6 oil 1 8 04lb 2 lec^uiics Br, 30.9 per cent. 

BROMINA'IION 

The Ketone ;I) (8g.) was dis.solvccl in carbon tetrachloride (160 cc) , 10 per cent. 
Solution of bromine in rar}>on tetrachloride (50 cc)was slowly added to it and the mixture 
was left at room temperature for 24 bours. After the removal of the solvent, a semi solid 
was obtained. Repeated ( rystallisations from acetic acid biially gave pink needles, m.p. 
173-4°. I'ound: Br, 21.6; C'l hH) 7 O4 Br reejuire.s Br, 21.2 per cent. As it showed no 
lowering in ineUing point wlieri mixed w'iih ketone (11), it must be 2: A-’dirnethoxy-f^-hro^ 
mophenyl i^-2' -methi)xy-i;lyryl ketone. 

Ketone fill) w^as dissolved in chloroform and treated with 10 per cent, chloroform 
solution of bromine (4 cc) at room temperature. I’he mixture was left at room tem- 
perature for 24 l]ours. 17ie solid obtained after the removal of the solve I crystallised 
from benzene in pink plate.s, m.p. 2(>2-3°. Found: Br, 52.1 ; Cl] ^Fl] (;OnBr4 requires 
Br, 61 .9 per cent. It must be 2 : A-dimethoxy'-ti-bromc-phenyl •( •‘^-diLromu ^•2'‘tnetkoxy^l^'^ 
bromophenyl ethyl ketone (F). 

The same ketone (V) was obtained from (I) w^hen the latter wa.s dissolved in chloro- 
form and treated with excess of bromine also dissolved in chloroform at room temperature 
and the reaction mixture was left over for 24 hours, as w ell as from (11) aiid (IV) by bromi- 
nation in chloroform .solution. 

ACTION OF POTASSIUM IODIDE 

Ketone (V) (2 g.), potassium iodide (0.7 g.) and acetone (160 cc) were mixed and 
boiled under reflux for about 2 hours. T he solid obtained after the removal ol' the solvent 
was washed w4th sodium thiosulphate and crystallised from a mixture of acetic acid and 
alcohol in yellow needles, m.p. i 94-6°. Found; Br, 35.2; C j (i04Br2 requires Br, 
85.1 per cent. It w^as idaentified as 2: 4 •dimethoxy*C>^bromo -phenyl ^•2'-methoxy-^'-bromo* 
etyryl-ketone (III), as it .'diowcd no lowering in melting point when minced W'ith it.,.,. 
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♦ ACTION OF PYRIDINE 

The ketone (V) (3 g.) was boiled with pyridine (1 5cc) for about 5 minutes and diluted 
with alcohol(] 60 cc). The solid obtained was washed with hydrochloric acid and finally 
crystallised from arctic acid in pale yellow plates, m.p. 173-4®. Found: Br, 45.1 ; 
^ 1 8 H 1 fi O ^Br 3 requires Br, 44.9 per cent . 1 his should be 2 : 4i-dimethoxy-b^bromophenyU 
K •bromo*^-2'’‘m€thoxy^b'^bromo~5tyryt ketone (X). 

ACTION OF SODIUM ALKOXIDE 

Ketone (V) (10 g.) was boiled with metallic sodium, benzene (100 cc) and ethyl 
alcohol (160cc) for about hours andthesolid tibtained on cooling the reaction mixture 
crystallised from acetic acid in yellow needles, m.p. 189-90®. Found: Br, 32.5; 
CaoFl2 0Or>Br2 requires Br, 32 per cent. It should be 2 \ ^-dimethoxy-b-bromo-phmyl 
^-ethoxy ^ ^-2'»methoxy^t}'-bromo~styryl ketone (XI) . 

^ Under similar conditions sodium fnethoxidc gave 2 ; i.-dimethoxy^h-bromophenyl P- 
*nethoxy-^~2'-meihoxy~b'-bromo-styryl ketone (Xll), m.p. 192-3®. Found: Br, 33.3; 
Oi V FIig05Bi2 requires Br, 32.9 percent. 

One of the authors ^H. P. V.) has to thank late Dr. D. R. Nadkarni. 
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NITRATION OF METHYL-7-METHOXY-4- 
METHYL-COUMARIN-6-CARBOXYLATE 

By a. R. Naik AMD G, V. Jadhav 

T he nitration of mcthyl-7-mcthoxy-4;-methyl*coumarin-6-carboxylatc 
was taken up with a view to study the course of the reaction, for it 
is known that methyl ethers of coumarin behave differently towards 
nitration as compared with the hydroxy compounds (cf. Pechmann £nd 

' 

As in the case of the hydroxy compounds here also the course of 
the reaction depended on the medium of the reaction. In acetic acid 
medium it gave a mono nitro compoundwithout the carbmethoxy group. 
Hence it must be 7-methoxy-4-methyl-6-nitro-coumarin, which was con- 
firmed by mixed melting point. Nitration in sulphuric acid medium 
gave a dinitro compound whose constitution was proved by demethy- 
lating it, when the hydroxy compound was found to be identical with 
mcthyl-7-hydroxy-4-methyi-3 : 8-dinitro-coumarin-6-carboxylate. 

Experimental 

(II) : — Fuming nitric acid (20 cc, 1'5 d) was gra- 
dually added to nicthyl-7-mcthoxy-4-mcthyl-coumarin-0-carboxylatc (I) suspended in 
awtic acid (30 cc) and the reaction mixture was kept at room temperature for 3 days. 
The reaction mixture was then diluted with water and the solid obtained crystallised 
from acetic acid in white needles, m.p. 282®. 

Found ; N, 5*9; Cj iH 90 -,N requires N, 5*95 per cent. 

Methyl-l-^methoxy-^-methyUZ : ^•dinitrocoumarin-fy^carboxylate (III) : — A mixture of 
mtne. acid (lOcc, 1 *42 d) and sulphuric acid (lOcc) was added drop by drop to the solu- 
the ester (I) (5g.) dissolved in sulphuric acid (50 cc) cooled by ice. After the 
addition was over the reaction mixture was left at room temperature for about half an 
hour and then poured over crushed ice. The solid crystallised from acetic acid in straw 
coloured cubes, melting at 232-33®. It was sparingly soluble in methyl alcohol, ethyl 
alcohol and acetic acid. Found: N, 8*2; Gi 3 H 1 ()0()N2 requires N, 8*3 per cent. 

Af ethyl-7 •hydroxy-4i~methyl-?^ : 8-dimtrocoumarin-6-carboxylate (IV) : Hydrobromic acid 
solution in acetic acid (30 per cent.) (10 cc) was added to the ester (IIT) dissolved 
in acetic acid (10 cc) and heated under reflux at 140-50^ for about 4 hours. It was 
then poured into water and the solid crystallised from acetic acid in yellow cubes, m.p. 
146-7®. It showed no lowering in melting point with authentic specimen. (Naik and 
Jadhav, under publication). 

7-MetkoxyA-methyl-8 : 8-dinitrocoumafin-^-carhoxylic acid (V) : — The ester (III) (2 g.) 
was dissolved in just sufficient acetic add and sulphuric acid (See) added and boiled for 
3 hours. The solid obtained on pouring the solution over crushed ice crystallised from 
alcohol, m.p. 234-6® (dccomp.). Found; — N, 8*8; Ci 2 Hg 09 Nj requires N, 8*8 
per cent. 

This acid was cstcrificd to (III) by boiling it with methyl alcohol in pretence of 
sulphuric acid for 16 hours. 

Department op Organic Chemistry, 
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CHEMICAL INVESTIGATION OF THE 
FRUITS OF PIPER LONGUM (LINN) 

(N. 0. Piperaesse) 

By V. G. Gokhale, N. L. Phalnikar* and B. V. Bhidb 

A mong the various plant larvicides studied in this laboratory 
jthc extract of Spilanthcs Acmclla was found to be the most efficient. 
The activity of the extract of this plant was shown to be due to 
spilanthol which produces a characteristic tingling sensation when put 
on the tongue. (Gokhale, Pendse, Phalnikar and Bhide, J. Univ. 
Bom., Jj, iii, 26, 1946). Ether extract of piper longum also produces 
a similar tingling sensation with a burning taste. The burning taste 
is undoubtedly due to the piperine content of the fruits. Piperine itself, 
however, was not found to have any larvicidal property while the ether 
extract of piper longum was more efficient. Therefore the ether extract 
must contain a substance or substances other than piperine and having 
good larvicidal property. Hence the chemical investigation of the 
fruits of piper longum was undertaken. 

Piper Longum is a shrub belonging to the natural order Pipera- 
ceae. It is found in all hotter provinces of India, Ceylon and Malaya 
peninsula. The plant and its fruits are widely used in indigenous 
medicine. The root is pungent, anthelmintic and carminative. It 
improves the appetite. 

The chemical investigation of this plant has been carried out by 
Bauer and Hilgcr (Zentr, I, 1214, (1896) ; Wangerin (Pharm. Ztg,, 48, 
454) ; Stenhousc (Pharm. J. (I), 14 , 363 ; Ann. 55 , 106) ; Hcrlant 
(Pharm. J., (3), 1 ^ 5 , 643) and Peinemenn (Arch. Pharm. 23 ^, 245, 261). 
Apart from the isolation of piperine, however, a thorough chemical 
investigation of the various constituents has not been carried out. 

Various varieties of piper longum are sold in the market and the 
present investigation refers to one variety which is commonly known as 
Pirnpli in the local market. It was identified as fruits of Piper longum 
(N. O. Piperacea") by the Economic Botanist to tlte Government of 
Bombay. 

The fruits were extracted with various solvents. The nature of the 
extracts is given in the experimental. A detailed investigation was made 
of the ether extract only. The ether extract contained a volatile oil 
which was removed by steam distillation. The residue on treatment 
with petroleum ether gave crystals which were identified as piperine. 
The petroleum ether soluble fraction was fractionally distilled and 
each fraction was separated into acidic and neutral portion. In the 
acidic fraction palmitic acid and tetrahydropiperic acid were idcnti^cd. 


^ Junior Reiearch Fellow, National Institute of Sci^nceaTof India, Delhi, INO. 
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From the neutral portion a substance (E) mp. 38\ having the 
composition C^g H 29 O 2 was isolated which on oxidation gave pipe- 
ronylic acid. Hence its structure appears to be undecylenyl 3 ; 4 
methylene dioxy benzene (Fig. E) but the exact nature of the side chain 
is uncertain as compound (I), the synthesis of which is given below 
is not identical with it. 



Attempts were made to synthesise (E) on the following lines : 

Methylene clioxy benzene was condensed with undecoyl chloride 
in the presence of anhydrous aluminium chloride. The reaction mixture 
on working up as usual gave a product soluble in sodium hydroxide 
and giving colouration with ferric chloride. Evidently the dihydroxy 
acyl benzene seems to have been formed. However no pure product 
could be isolated. 

The synthesis was then attempted in another way. A grignard 
reagent from n-decyl iodide was allowed to react with pipcroual. The 
resulting alcohol on dehydration was expected to give the desired pro- 
duct. A product similar in properties to the substance (E) melting at 
35-36° was obtained but the mixed melting point was lowered by five 
degrees on mixing the synthetic substance ( 1 ) with the above natural 
product (E). This indicates that the side chain in (E) is probably a 
branched cliain. However, it may be noted that the anilide of the 
acid obtained on oxidation of (E) melted at 67'% while the anilide of 
n-decoic acid melts at 68 '". 

The ether extract of piper longurn has been also analysed in an 
alternative method as described in the experimental. 

By this method piperidine was identified in the extract as 
piperidine picratc. Tctrahydropipcric acid was also identified. Liquid 
acids obtained by this method, however, could not be identified as 
they polymeiiscd very readily. 

The ether extract of Piper longurn, therefore, contains the following 
substances : — (1) a volatile oil, (3) piperinc, (3) 3:4 methylene dioxv 
undecylenyl benzene, (4) piperidide of tctrahydropipcric acid and ( 6 ) 
probably piper ididcs of unsaturated and easily polymerisable acids. 
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^ EXPERIMENTAL 

ASH \ — The ash, which was white, was analysed qualitatively and showed the 
presence of Fc, Mg,, K, PO4 , SO4 and NO3 radicals, The amount of PO4 was con« 
siderable while potassium was present only in traces, 

Extraction with different solvents : — 

75 gms of the fruits of piper longum, roughly powdered, were extracted in a 
soxhlct successively with different solv'^cnts. The following table gives the percentage 
of extracts and their nature. 

Table No. I 


» .Solvent 

Percentage 

Extracted 

Nature of the Extract 

Petroleum Kthcr 

Ether Sulphuric 

Chloroform 

Alcohol , . 

Water 

2-«'l 

0-81 1 

0-72 y 
OGS 1 

0-(51 J 

Gummy viscons mass causing a 
tingling sensation. 

Gives tests for alkaloids 


Ether extract : — 

Since the main interest in the work was in the pungent principle and as ether 
(sulphuric) was found to extract ilje pungent principle effectively from the fruits, 5 Kgs 
of the powdered fruits were extracted witli ellier by cold percolation till all the pungent 
material was removed. The combined ether extiacis were diied and tllier removed. 
About 250 gms. of a dark viscous residue w'ere left. This was subjected to steam 
distillation when 12-5 gms. of a fragrant volatile oil (A) w'(*re oi>tnined. The rt^sidue, 
on removal of the v'olatile oil, was dissolved in ether, drietl and ether removed, when 
a dark viscous mass (B) was obtained. 

ExatniuatioTi of (he icdntile oil :■ - 

The volatile oil (A) had the constants given in the hilhAviug table : - 


Tabi.f No. 2 

Refractive Index at 28 ' .. .. .. .. .. 

Density at 2S® .. .. .. .. .. .. 0*8210 

Acid value , • , . , . . . , , . . . . . . nil 

Acetyl value .. .. .. .. .. .. .. 140-0 

Saponification value . . . . . . . . . . . . nil 

Optical rotation [ ]d • • • • - • • • • • • • — 22 


The oil did not contain nitrogen and was free from phenolic, aldehydic and ketonic 
substances and boiled between 200-280 hut no pure product could be obtained from it. 

Investigation of the residue (B) : — 

The residue (B) was dissolved in petroleum ether when on cooling piperine 
(30 gms) separated which was removed. On two crystallisations from ethyl alcohol 
it melted at 120-130 (mixed melting point with an authentic specimen prepared from 
piper nigrum w^as unchanged). The petroleum ether from the filtrate was remowd 
and the residue wa.s distilled under rcducefl pressure. Considerable amount of 
frothing occurred and it w^as only after several distillations that about 100 gms. of a clear 
distillate (D) were obtained. 'Fhis w^as redistilled at 20 imy. pres.sure when tfie 
following fractions >vere obtained 
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Table No. 3 * 


Fraction No. 

B.P. 

Wt. 

Di 

upto 170® 

16 gms. 

Di 

170—210' 

26 

D 3 

210—235° 

26 „ 

D4 

235—270° 

16 „ 

Ds 

370—280° 

16 „ 

Residue 




The residue solidified to a dark mass but did not yield any crystalline lolid 
and hence was not further investigated. * • 

Investigation of the fractions of D : — 

Fractions Di to D4 were found to be acidic and, therefore, they were dissolved 
in ether and extracted with 5 per cent sodium hydroxide. I'he sodium hydroxide 
layer on acidification gave acids which arc described below. The non-acid ic layer 
which remained in ether has been anal^'sed separately. 

Fraction Dx — It gave only a very small quantity of a liquid acid. 

Fraction D» : “Palmitic acid was isolated from this fraction and was identified by 
its m.p. : Cl®, mixed m.p. with an authentic specimen and by the preparation of iu 
anilide m.p. 00-91''. 

Fraction D*s • — ^ from fraction D3 was also a solid. 

It was boiled with water and filtered. The water extract on concentration gave 
a small quantity of a crystalline acid m.p. 101-102^'. The acid insoluble in water wai 
shown to he palmitic acid by m.p. and mixed m.p. with an authentic specimen. 

Fraction D4 : — The acids from tliis fraction easily crystallised from water. The 
equivalent weight was found to be 210 and m.p. lOO-lOT'. This appears to be 
tetrahydropiperic acid containing one mol, of water of crystallisation I'his was con- 
firmed by heating the acid at 100® and finding out the loss in weight. The melting 
point was unchanged on drying. Borsche (Ber, 44, 2944,191 1) gives the m.p. 100-101* 
but docs not mention the formation of a monohydrate. The anhydrous acid hai 
equi. wt. 222-2, the equi. wt. required for tetrahydropiperic acid being 222. 

Fraction Dfj : — It did not contain any appreciable quantity of a free acid. 
Investigation of the non acidic portions from fractions of D 

Fraction Di and Dj : — After removal of the acids from fraction Dj by sodium 
hydroxide, the neutral portion solidified. I’his was crystallised several times from 
alcohol when white glistening flakes (E) were obtained. It had only a faint tingling 
taste. It melted sharply at 37-38® and did not cofttain nitrogen or methoxyl group. 
Fraction Di also gave the same substance (E) on refractionatiun and freezing. The 
substance absorbed bromine in chloroform solution but the bromide could not be 
isolated in a crystalline form. Assuming the presence of one double bond in the 
substance (E), the mol.wt. from the bromine absorbed was found to be 264. The 
substance (E) has been given the formula (Cj g Hj 0 Of) on the following combustion 
results:— (Found C, 79*1 ; H, 9-7 per cent. : Cig Oa requires C, 78-8; 

H, 9-6 per cent.) 

Oxidation of {E) : — 

5 gms. of the substance (E) were dissolved in 60 ccs. of dry acetone and powdered 

E otassium permanganate (10 gms.) was gradully added. Considerable amount of 
cat was developed. It was refluxed for 1 hour on a water bath. Acetone was then 
l-eipoved and the residue was suspended in 160 ccs. of water and the manganese 
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clioxiae was dissolved by passing sulphur dioxide. An oily liquid separated, which 
was taken up in ether, on drying and removing the ether, the residue showed signs 
of crystallisation. It was then steam distilled when a volatile liquid acid fF) was ob- 
tainetl. Part of it was converted into the silver salt and the analysis of the silver salt 
showed the equivalent weight to be 182. This may be a mixture of tiecoic and un- 
dccoic acid. Fhe acid was distilled and ilie main fraction (b. p. 2(>0-270 at 710 m.m.) 
was converted into the anilide. The anilide melted at 67°, (anilide of decoic acid 
melts at 68 °). The oxidation product, therefore, appears to be probably n*decoic acid. 

After the removal of the. steam volatile acid (F) the residue was concentrated when 
piperonylic acid m.p. 132-188° was obtained which was confirmed by mixed m.p. with 
an authentic specimen of piperonylic acid prepared by oxidising piperonal. (Organic 
Synthesis. Vol. 10, p. 82). The Constitution of the substance (K) appears to be 
l-undecyIenyl-3:4-methylene dioxy-benzene (Fig. E). 

jThe substance (E) absorbed hy<irogcn in the presence ol Adam's catalyst corres- 
ponding to the presence of one double bomb The reduction product, however, was 
a liquid at room temperature and w^as not further investigated. 

Attempts to synthcjjise the substance (E) are described btdow : — 

Condt>nsation of undecoyl chloride with methylene dioxy hence, u in the presence of anhydrous 
aluminium chloride. 

To a mixture ol’ methylene dioxy benzene (4 gms.) undecoyl chloride (6 gms.I 
and dry nitro benzene (0 ccs.),was added anhydrous aluminium chloride (9 gnis.) 
in small lots, the whole mixture being eooled in ice and protected from moisture. On 
allowing it to stand overnight, it was decomposed with ice rind hydrochloric* acid and 
nit!olx‘nzene w’as removed i)y steam di.stillation. I'he residue was dark resinous and 
dissolved in sodium hydroxide wiih \iolet colouration. It seems, therefore, that in 
this reaction the aluminium chloride has affected the rnetliylene dioxy groujj and 
fiencc the desired product was not obt. lined. T'he reaciir>n w'as niu pursued further. 

n-Deryl iodide : — This was prepared from the .silver salt of undecoic arid and iodine 
Ibllovving the method of M<*hta and I’hosar ( J. I. C. S. lad and News edition, 3, 
13/5, I04()b 


Cripyuird reaction between n-decyl iodide and piperonal .* — 

n-Decyl iodide (4 grns.) and magnesium filings (9*4 gm) were suspended in dry 
ether (r >0 ccs.) I’be magnesium dis.sohed on refluxing the mixture lor two hours. To 
this grignard reagent piperonal ( 2*0 gms) in dry ether solution, wa.s added. It was 
further relbixed for iw'o hours. It was cooled, and decomposed with ice and dilute 
sul|diuric arid. 4'he ether layer w.as removed, dri<*<l and ether distilled off. 4’hc residue 
was a vi.scous mass (H). (yi<*ld 2 gms.) 

Dehydration of {IT} - 

The viscous mass (H) could not l>e ciy^iallised. It was dissolved in 50 ccs. of dry 
benzene and 5 gms. of ph(\sphoroiis pentoxide w’cre added to it. The reaction mixture 
was refluxed for three hours. Benzene layer wa.s fdtered off and benzene removed. 
The residue (I) was crystallised from alcohol in glistening flakes. It had m.p. 86-37°. 
(C, 78*9 ; H, 9-8 per cent : Ci ^ Hje ^2 requires C, 78*8, H, 9*5 per cent). Its 
propertie.s wert similar to those of the sulistance (E) but the mixed nurlting point with 
(E) was about 5° lower. 'Fliis shows that the side chain (Cg Hi 9 ) in (E) might be a 
branched chain. 

Fraction .* —-This fraction, on rcfractionation, gave the substance (E) in con- 
siderable quantity. The residue from this fraction was mixed with fraction D 4 and D 5 . 

Fractions D 4 and : — These were fractionated .several times when a comparatively 

homogenous product (J) pale brown in colour boiling between 240-260° at 12 mm. 
was obtainecl. Major portion of it boiled betwen 245-250°. It had a powerful 
nauseating odour and taste. It was thought to be piperidide of tetrahydropiperic acid 
described by Borsche (Ber, 44, 2948, 1911 : B. P. 280 at 16 m.m.) The substance (J) 
was dissolved in alcohol (50 ccs) and concentrated hytlrochlaric acid (10 ccs) and was 
refluxed for eight hours. It was then diluted and extracted with ether. The ether 
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extract failed to give any crystallisable acid. The acid layer was made alkaline ^hen 
it had an odour like piperidine. The base, however, could not be isolated by ether 
extraction. The alkaline solution was, therefore, distilled and the distillate wai 
received in a saturated solution of picric acid in water. Gradually crystals separated 
which were identified as piperidine picrate by its m.p. 151-162“ and mixed m.p. 162 
with an authentic specimen. 

Hydrolysis of (J) by alkali : — 

The substance (5 gms.) was hydrolysed with 25 per cent alkali. On working up 
as usual it gave tctrahydropiperic acid, m.p. 101-102®. The quantity, however, was 
small. 

The lower boiling point of this fraction and the smaller quantity of tetraliydro- 
piperic acid obtained showed that some other substance was present. This could 
not l>c identified. » i 

The remaining residues in dilTtrcnt fractions were treated in the same manner 
when small quantities of liquid acids were obtained by alkaline hydrolysis, but the 
liquid acids could not be identified. 

Since a corLsiderable quantity of the ether extract on distillation under reduced 
pres.sure left a dark residue it was thought that it might be due to the presence of a 
substance which decomposed or polymerised during distillation. A fresh ether 
extract was examined, therefore, in an alternative way as described below, in which 
the distillation was omitted. 

Examination of the ether extract {Alternative method) : — 

The ether extract from 6 kgs of piper longum fruits was dissolved in ether and 
treated with five per cent sodium hydroxide. 'I'he thick emulsion formed was broken 
by the addition of a few ccs of alcohol. The alkaline layer (K) w'as removed and was 
acidified. These acids (35 gms.) were csterified by the usual method and were 
distilled at 12 mrn. pressure. Various fractions (b.p. 180-200") were collected as usual. 
The residue was very little and gave semi solid acids which al^sorbed bromine. Froia 
the various fractions of the methyl esters, acids were obtained and they were separated 
into solid and liquid acids by the usual procedure. Palmitic and stearic acids w'cre 
identified as the solid acids. Phe liquid acids from the different fractions were 
combined together. I'hey had ec^ui. W't. 285 and iodine value 140. On bromination 
according to Jamieson’s method (J. A. C. S., 42, 2398, 1920) and working up as usual, 
the mixture gave an ether insoluble bromide (m.p. 180-182®), a petrol insoluble 
bromide (m.p. 114) and a liquid dibromo acid (most prcjbably dibromide of oleic acid). 

Examination of the non acidic portion .*— • 

After the separation of the free acids (K), the ether layer was dried, ether distilled 
off. To the residue petroleum ether was added when a solid was precipitated. The 
Solid (Li) on crystallisation from alcohol had m.p. 130-131® and was identified as 
pipeline by mixed m.p. with an authentic specimen. 

The petroleum ether soluble fraction (Lj), on removal of the solvent, was dis- 
tilled under reduced pressure. The first fraction boiled upto 240° at 15 rn.m, while 
the second one boiled at 240-280 at 15 m.in. The first fraction had tingling taste while 
the second had a nauseating taste but had no tingling taste. Both were hydrolysed by 
alkali as well as acid. Piperidine only could be identified from the acid hydrolysis. 
Tetrahydropiperic acid and a water insoluble liquid acid were obtained from the 
alkaline hydrolysis. 7’he water insoluble liquid acid yielded a small quantity of a 
bromide insoluble in ether m.p. 180“ (alxiut). It was not, however, Hnolcnic acid 
hexabrornide as its m.p. was depressed by about 10“ when mixed with an authentic 
specimen. Obviously it is not linolenic acid but seems to be an easily polymerisable 
isomeric acid. It polymerises rather readily and, therefore, could not be further 
investigated. 

Maharaja Pratapsinh Chemical Laboratory, 

Sir Parashvrambhau College, Poona. 
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FRACTIONATION OF THE DIFFERENT 
TYPES OF PHOSPHORUS COMPOUNDS 
IN THE PRAWN MUSCLE 

By T. C. Appanna and S. C. Devadata 

P RAWNS are considered to be a good source of food at par with 
ftsh as they supply proteins of high biological value and digesti- 
bility coefficient (Appanna and Devadatta, 1942). The prawn 
muscle also contains a large amount of organic and inorganic phos- 
phorus and it would be of interest to know how this element is distri- 
buted in the muscle. In this work a separation of the various fractions 
of phosphorus in prawn muscle has been effected. A considerable 
amount of work on the distribution of phosphorus compounds both 
inorganic and organic forms in the vegetarian and non-vegetarian 
foodstuffs have been investigated, by many workers. 

Kernot and Speer (1933), working on the distribution of phos- 
phorus compounds in the six different species of fish have found that 
the labile phosphorus compound content varies from eight to twenty 
mgm. per hundred gm. of the muscle. 

Needham and Needham (1932), have done considerable work on 
the distribution of phosphorus compounds in the invertebrate muscle. 
The invertebrates studied by them are Coclcnterates. Ctcnophorcs, 
Planarians, Nemertines, Polychaetes and the Holothurians. Only in 
the case of Goelentcratcs they could not find the presence of phosphagen, 
but in all the other invertelDrates studied, they were able to demon- 
strate the existence of phospho-argininc. 

The method adopted by Egglelon and Egglcton (1929), on the 
distribution of phosphorus compounds in the frog muscle, is found to be 
very useful. Acharya and Devadatta (1939) have successfully adopted 
this method to study the distribution of the phosphorus com- 
pounds in Bombay buffalo milk. In view of the fact that the prawn 
muscle contains a large amount of phosphorus, a fractionation of the 
different types of the same was undertaken. Four varieties of the 
prawns called by the following local names, Sode I, Sode II, TendJi 
and Golim were selected for investigation. 

EXPERIMENTAL 

Compounds of phosphorus in the acid-soIublc portion of the prawn muscle were 
estimated by employing the method developed by Eggleton and Egglcton (loc. cit.) 
for muscle tissues. 

To obtain the acid-soluble portion of the prawn mascle, one gram of the edible 
portion was weighed accurately and finely minced in a mortar. To this water and 
2 cc. of 20% trichloracetic acid were added and, triturated well until deprotcinization 
was complete. The volume was made up to 25 cc. and centrifuged. Protein coagulum 
was separated and the acid extract containing acid-soluble i)hosphorus was neutralised 
by the addition of finely ground solid baryta until neutral to phenolphthalcin (i.e., 
pH 9)' This mixture was centrifuged and decanted. The liquid (Fraction B) wt.s 
leparated from the precipitate (Fraction A) which was rcdissolvcd in a drop of coti* 
oentratod hydrochloric acid and diluted to 10 cc. with water.* 
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Fraction A 

This contains the inorganic and the difficulty hydrolysable organic phosf^horus 
compounds. The ortho-phosphate in this liquid was estimated by the direct applica- 
tion of BriggVs method ( 1 U22) before any hydrolysis had set in. The pyro-phosphatc 
was next estimated by Lehman \s method (1928). The organic phosphorus was es- 
timated after the solution was oxidised by 100 volumes hydrogen peroxide and sulphuric 
acid and liydrolyscd. In all these estimations a quantity of extract expected to contain 
0-15 to 0-2 mg. of phosphorus was used. 

Fraction B 

I’his contains organic phosphorus compounds soluble in barium hydroxide at 
pH 9 — hydrolysable and non-hydrolysable at ordinary temperature. To estimate 
the amount of the hydrolysable organic phosphorus, the extract was hydrolysed with 
2 cc. of 5-0 N Sulphuric acid for sixty minutes at ordinary temperature before the 
application of Brigg’s method. I’o determine die amount of phosphorus associated with 
the non-hydrolysable phosphorus compound, ih<* total amount of phosphorus in frac- 
tion B was estimated after oxidation and hydrolysis referred to already. I'hc difference 
between this amount and that due to hydrolysable variety gi\'cs the non-hydroly?able 
organic phosphorus compound present in the muscle. 

Total phosphorus in tlie muscle and in the acid insoluble portion in the protein 
coagulum were separat( ly cstiiaatrd, after coiujilctc oxidation and hydrolysis. Therefore 
it has been possible to check up some of the values obtained by indirect method. Wher- 
ever possible the v-^alucs obtained by direct estimations were compared with those obtain- 
ed by difference and found to agree within the cxperinxnlal error. 

RESULTS AND DISCUSSION 

Table 1 


Concentration of different tyj^es of Phosphorta com/wunds in the Prawn musch 
(mg, per 100 gm. of the muscle) 



! 1 

Fraction B 

Fraction A 

Liocal 

Name 

i 

Total Total 
Scientific Total Acid Acid 

Name 1 P. P. Insol. 

^ (sol.) I P. 

Easily 
hyd. 
orga- 
nic IL 
Sol. in 
Ba 

(OH) 3 

at 

pH 9 

Non- Non- 
hyd. hyd. 
org. P. org. P. 
Sol. Insol. 
in ! in 

Ba i Ba 
(OH)a (OH), 
at 1 at 
pH 9 1 pH 9 

Orth, 

P, 

Pyro, 

P. 

ftode 1 . . 

Parapacncopsis ! 

Sculptilus ..177-0 161-0 15-40 

78-65 

19-65 

7-14 

26-54 

28-12 

Sode II . . 

Parapacncopsis ! ! ' 

Uncta ..170-20 164-2 15-10 

72-50 

16-24 

10-52 

29-66 

30-32 

Tendli . . 

Metapcncus ; 1 

Monoceros ,.159-5 140-4 1 8 * 90 

62-23 

17-51 

8-36 

27-06 

28-65 

Golim . , 

Leander Styli- | i 

ferus ..'laOO 116-5 13-70 

58-50 

11-70 

6-24 

1 

19-60 

22-10 


Table JI 

Compounds of phosphorus expressed as percentage of total Phosphorus in 100 gm* of muscle 


ix)cal Name 

Total P. 

Fraction B 

Fraction A 

Easily hyd. 

P. 

Non-hyd, 

P. 

Non-hyd. 

P. 

Ortho 

P. 

Pyro 

P. 

Sode I 

177-00 

44-40 

11-10 

4-30 

14-42 


Sode li 

170-20 

42-63 

9-54 

«17 

17-36 


Tendli 

159-60 


10-09 


16-90 


Golim 

130-00 


9‘00 


16-00 
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In the acid soluble portion of the muscle as could be seen from the Table II nearly 
58% hf phosphorus is in the organic form of which fraction B comprises about 53%. 

Fraction B 

This fraction (which is soluble in barium hydroxide at pH 9 and which contain* 
organic phosphorus compounds) exists in two forms (J) directly estimable by Brigg*s 
method and (2) estimable after oxida(i<m and liydrolysis. The former constitutes 
44 “to, 42-03, 39-01 and 45-00%, and the latter H - i 9, 9- 54, 10-90 and 9-00 percent 
of total pliosphorus. Kay (1931) oljscrved an increase in phosphorus content of the 
trichloracetic acid extract of liver of rats w-hich has Ix-en in contact with acid for several 
hours. He attributed this to the hydrolysis oi phosplioliquids. The esters of phosphorus 
group those found to be barium hydroxide soluble, were supposed to be glycero- 
phosphates. Egglcton and Eggleton (loc. cit.), state that this fraction contains along 
with crcatincphosphoric acid few hexosc -mono, and di-phosphoric acid esters. 

Fra^ion A 

In Tables 1 and II are giv en the amount of the compounds of phosphorus insoluble 
at pH 9 in presence of barium hydmxide. It will be seen that the fraction is divided 
into three types ; ortho, pyro and non-hydiolysablc plios])horus. From the Table 11, 
it is seen that ortho phosphorus c()m])rises 14*42, 17-39, 10-90 and 16*00% (respec- 
tively) and p>To phosphorus 15-80, )5*42, 17-90, 1 7 • 00% (respectively) of the total 
phosphorus per 100 gms. of musch-. 

It will be seen from the nlKc.e discussion that it has been possible to establish the 
rxiMcnre of five independent types of i>hos}>hor\i9 compounds : Ortho, pyro, organic 
phos{)liorus compounds insoluble in barium hydroxide at pH, 9, hydrolysablc and non- 
hydro^-sablc organic phospliorus compounds soluble in Ba (OH)f at pH 9. 

SCHEME SHOWING THE DISTRIBUTION OF PHOSPHORUS 

IN SODE I 

in mg. per 1<10 gm. of muscle) 
rotal idiosphorus 
177*00 


Acid soluble P. 
161*00 


I 

Soluble (B) 


I 


Baryta 


Acid insoluble P. 
15*40 


Insoluble (A) 


4' . i* 'i' 4* 4 "I' 

Easily hy- Nim-hydrob-sable Orthr* Pyro P. Non-hyd 

drolysablc P. P. P. 28*12 P. 

78*65 19-65 25*54 7*14 
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A STUDY OF THE NUTRITIVE VALUE OF 
PROTEINS AND MINERAL CONTENTS OF 
SOME VARIETIES OF FISH FOUND 
IN BOMBAY 

By S. C. Devadatta and K. S. Varadan 


PART I 

F ish constitute a cheap source of animal proteins. Since a happy 
blending of good flavour with cheapness is found in fish, large 
quantities of fish are consumed by the public. Hence it is highly 
desirable to find the nutritive value of fish. Four vaidetles which arc 
very popular in Bombay are selected for the present investigation. 

A general analysis of these fish, Bombil, Halva, Pomphret and Waam 
have been made. The amount of fat was determined by the extraction 
of the dried muscle with ether. The proteins were estimated by the 
usual Kjeldhal’s method. The ash was estimated by Stokes method 
described by Peters and Van Slyke (1932). Brigg’s modification of Bell 
and Doisy method (1922) was used in the estimation of phosphorus. 
Calcium was determined by the volumetric permanganate method 
described by McCrudden (1909, 1911) and iron according to Kennedy 
(1927). The results obtained are given in Table I. 

Table I 

Analysis of the Fish 


Contents per 100 grams of Edible Portion 


Popular Name 

Scientific Name 

Mois- 

ture 

gm. 

Pro- 

tcins 

gm. 

Fat 

gra. 

Ash 

gm. 

Cal- 

cium 

mgm. 

Phos- 

phorus 

mgrri. 

Iron 

mgm. 

Bombil 

Halva 

Harpodon 

Nchcrens 

Stromateus 

Niger 

88*94 

8-24 

0*70 

0*81 

78*12 

96*63 

0-033 

74*3 

20 89 2-87 

i 

1*64 

188*5 154*2 

1*420 

’>ruoUrct 

Stromateus 

Cinereus 








75-3 

17*72 

0*8 

M6 

142-0 

137*8 

1*630 

Waam 

Muraensox 

1 Ginereui 

• 

80* 12 

17-68' 0-24 

1 

M4 

167-3j 177-0 

•* 
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A glance at table I will show that these fish contain considerable 
amounts of calcium and phosphorus. They may furnish an important 
source of the mineral requirements of the body. Hence it was thought 
desirable to find the amount of phosphorus and calcium in soluble form 
which may be easily utilized by the body for absorption and assimilation. 
For this purpose a modified scheme of Arney (1939) was made use of. 
A known amount of the dried muscle was extracted with water and the 
minerals calcium and phosphorus estimated in the aqueous extract. 
The residue was treated with trichloracetic acid and the estimation of 
the minerals in the acid extract was carried out. These two results 
should denote the amounts of calcium and phosphorus present res^ 
pcctively in water-soluble and acid-soluble portions of the fish muscle. 
A procedure to verify the results obtained above was resorted to. 
This consisted in directly treating the dried muscle with trichloracetic 
acid. This acid extract should contain water and acid soluble fractions 
of calcium and phosphorus of the muscle. The residue left ever after 
extraction with trichloracetic acid was ashed and the minerals estimated. 
This represented the amount of minerals in acid-insolubic fraction of 
the muscle. 

The amount of calcium and phosphorus estimated in the ash of 
the muscle (Table I) should now correspond to the sum of those present 
in water soluble, acid soluble and acid insoluble portions of the muscle 

extract. 

Table II contains the amounts of phosphorus present in wa.ei 
soluble, acid soluble and acid insoluble conditions. 

Table II 


Phosphorus in mgins. per lOU gms. of Fish 


^ Name 

Scientific Name 

Water 

solu- 

ble 

Water 
insolu- 
ble but 
acid 
solu- 
ble 

Total acid 
soluble 

Acid 

inso- 

luble 

Total Phos- 
phorus 

Calcu- 

lated 

Esti- 

mated 

Calcu- 

lated 

Esti- 

mated 

1 

* 

3 

4 

6* 

6 ! 

7 

8* 

9 

Bambil 

Halva 

Harpodon 
Ncherem . . j 

Stromateus 

Niger 

! 

46-22 

j 26-30 

71-62 

j 

72*05' 

24*24 

‘ 

96*29 

96 63 

91*76 

26-06 117-81 117*80 

37*27 166-07 

154-19 

Pomphret 

1 

Stromateus 

Cincreus 








88*81 

25-98 114-79 109-80 

24-90134-7 

137-80 

Waam 

Muraensox 

Cinereus 

! 

1 








66*62 

.. 

67-92124-44128-60 

i_ ; 

66-18 184-78 

1 

177-00 


f Column 5 is obtained by adding Cois. 3 and 4 and Col. 8 by adding Cols. 6 and 7^ 
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Similarly Table III denotes the amounts of calcium present in 
water soluble, acid soluble, acid insoluble, fractions of the muscle 
extract. 

Table III 


Name 


1 


Bombil 

Halva 

Pomphret 

Waara 


Harpodon 

Neherens 

Stromatcua 

Niger 

Slromatcus 

Cinereus 

Muraensox 

Cinereus 


Scientific Name 


Calcium in ragms. per 100 gim. of Fish 


Water 

solu- 

ble 


Water 
insolu- 
ble but 
acid ICalcu- 
solu- latcd 
^blc 

4 


Total acid 
soluble 


Esti- 

mated 


13-27, 33-18 46-46 46 451 30-74| 


3315 111 -20 1 44-35 144-3C)i 43-18 


80-02 29*64 1 09-66 110*70 ! 31 -CO; 


24*63 43-52 68-06 67-26i 99-6 

I 


Acid 

inso- 

luble 

1 

Total 

Calcium 

Calcu- 

lated 

Esti- 

mated 


8* 

0 

30-74 

1 

77*19 

7812 

43-18 

187*48 

188-60 

31 -60 

142*30 

141-90 

99-6 

166*86 

167-6 


It is seen from tliesc tables that the amount of phosphorus (and 
calcium) in total acid soluble fraction of the muscle estimated directly 
agrees with the value calculated from the sum of the amoimls of 
phosphorus (and calcium) present in water soluble and “only-acid” 
soluble fraction of the muscle. 


Also the total amounts of calcium and phosphorus agree with the 
sum of the respective minerals in acid soluble and acid insoluble state. 
The error involved in these cases vary from 0-00 to 3-00% thus showing 
the reliability of the method. 

For purposes of comparison the amounts of phosphorus and calcium 
present in different forms are expressed as percentages of the total mine- 
rals in the following tables IV and V respectively. 


Table IV 

Different forms of Phosphorus expressed as percentage of Total Phosphorus 


Name 

Scientific Name 

Water 

soluble 

1 Only acid 

1 soluble 

1 

Acid in- 
soluble 

Bombil 

Harpodon Neherens . . 

48*33 

26-45 

25*24 

Halva 

Stromatcus Niger 

69*36 

16-9 

24*16 

Pomphret 

Stromateus Cinereus . . 

64-90 

18*86 

16*802 

Waam 

Muraensox Cinereus . . 

1 

31-93 

38*33 

31-74 


^ Ck>b 5 h obtained by adding C!ob. 3 and 4 and Col. 8 by adding Cols^ 6 and 7f 
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Table V 


Different forms of Calcium expressed as percentage of Total Cakium 


Name 

Bombil 

Scientific Name 

1 

Harpodon Ncherens . . 

Water 
soluble j 

lG-99 

Only acid 
soluble 

I 

1 

' 42*40 

1 

Acid in. 
foluble 

a9*33 

Halva 

Stromatcus Niger 

17*68 

58*98 

22*91 

I 

Pomphret . . . . j.Stromateus Cinereus . . 

50 *40 

20’89 

22*23 

V^aaiu . . 1 

1 

Muraensox Cincrcus . . 

I4'04 

i 

25-98 

j 69-47 


The acid extract contains calcium and phosphorus in the form of 
organic esters (which are not hydrolysed), besides their inorganic com- 
pounds. Pliosplio-proteins and phospho-lipides would be represented 
by the acid insoluble fraction. The water extract would mainly re- 
present soluble calcium phosphate. 

It will be seen from table IV that about 50% of the total amount 
of phosphorus present in all tlicse cases is found in inorganic state. 
In the case of Pomphret the percentage of inorganic phosphorus is as 
iiigh as 65^/;, while the acid insoluble phosphoiais is found to be very 
low 10*8%. Whereas Waam contains tlie element equally distributed 
in water, acid and acid insoluble portions. Pom])hret is regarded as 
one of the best fish available, and the above findings may possibly be 
one of the reasons for this. 

As far as calcium is concerned the water soluble fraction of the 
muscle contains only a small percentage of it except Pomphret which 
contains 5G^;, of calcium in the water soluble fraction. It may be noted 
that Halva and Pompiina contain 77% of calcium in the acid soluble 
portion whereas Boinbil and Waam contain 59 and 40% respectively. 
Waam has nearly G0% of its calcium in the acid insoluble form. Thus 
Halva and Pomphret, the most popular fish in Bombay have the 
elements phosphorus and calcium in the soluble form in which they 
arc easily ub^'orbed into the system of the consumers. 


PART II 

Biological assay of proteins is undertaken to corroborate the state- 
ments made in Part I. 

A glance at Table I will show that these fish under investigation arc 
fairly rich in protein and hcncc the nutritive value of their proteins 
was investigated. The Biological value and Digestibility coefficient of 
proteins of these fish niuscjes were determined at diflerent levels ot' protein 
intake, (5, 10 and 15%). The method adojiled was that described by 
Mitchell (1924) and Chick et al (19-35}. The results obtained arc given 
in Table VI. 
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Table VI • 

Biological Value and Digestibility GoefBcient of Fish 


Name | Scientific Name 

i 

Level of 
protein 
intake 

Biolo- 

gical 

value 

i Digest! bi* 
lity Coeffi- 
cient 

j Harpodon 


... 6 % 

84-50 

I 64-10 

Bombil . . . . 1 


: 10 % 

77-65 

84-90 

j Nehcrens 

•• 

.. 16 % 

68-65 

1 84-5 

j Stromatcus 


6 % 

80.70 

] 86-03 

Halva . . ; 


10 % 

67-61 

82-60 

1 Niger 


16 ?;, 

69-43 

76-81 

Stromatcus 


6 % 

82 -n 

i 84'- 01 

Pomphret 


10 % 

71-21 

1 86-29 

Ginercus 


. . 16 % 

60-08 

1 70-76 

Muraensox 


6 % 

77-01 

80-03 

Waam 


10 % 

68-47 

84-60 

1 Ginercus 


.. 16 % 

62-12 

1 


The results show that these fish contain proteins of high biological 
value and digestibility coefficient. 



ScTT.. 

S’/® IQ% 

Graph I — Biological Value 

X — Bombil, II — Halva. Ill — Pomphret. IV — Waam, 





A irrtlDY OF NtTTRITtVE VALUE Of SOME VARIETIES OF FISH 61 

It can also be observed that biological value and digestibility coeffi- 
cient vary with the level of protein intake. These variations arc best 
illustrated by graphs. Graphs I and II represent the curves of biolo- 
gical value and digestibility coefficient of the fish at different levels of 
protein intake. It is seen that in all cases (Graph I), the biological 
value decreases with increase in the concentration of proteins in the diet. 
This is in conformity with the results of other workers, Boas Fixsen 
(1932), Niyogi et al (1931), (^i) and (b) and Acharya et al (1942). 



Graph II — Digestibility Coefficient 
I—Bombil. II— Halva. Ill— Poinphrci. IV— VVaam. 


It is seen from giaph II that the digestibility reaches the maximum 
Value at ten per cent level of protein intake in all the cases studied. 
This may indicate that maximum digestibility is secured when protein 
forms ten per cent of the food taken. But since there is a rapid fall in 
the biological value care should be exercised in choosing an optimal 
level of protein intake to secure maximum benefit. 

To find this optimal level of intake, the curves of the biological 
value and digestibility coefficient for the same fish at different levels 
of protein intake were drawn on gi aph papers. The point of intersection 
of these two curves represented the optimal level of ip take. In table VII 
are given the results obtained in this manner, 
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Table;,VII 


Name 

j Scientific Name 

Optimal level 

Bombil 

Harpodon Ncherens 

8-5% 

Halva 

Stromatcus Niger 

4% 

Pomphret . . 

Stromateus Cinercus 

4-76% 

Waam 

Muraensox Cinercus 

4-6% 


The optimum level of protein intake in the three fish, Halva, 
Pomphret and Waam is found to be between 4% and 5%. This shows 
that these fish form an economical source of animal proteins. Bombil, 
whose optimum level is 8*5, is uneconomical as it contains a lower 
percentage of protein when compared to the other three. Waam which 
has rather low available mineral content can be compared favour- 
ably with other popular fish Halva and Pomphret with respect to its 
protein contents. 


SUMMARY 

The nutritive values of proteins and mineral contents of the fish 
Bombil, Halva, Pomphret and Waam have bccji studied. I’licy arc 
fourid to be rich in the essential minerals calcium and phosphorus. 
The estimation of the amounts of the elements present in dilfcrcnt forms 
was carried out. Halva and Pomphret are found to contain more than 
70% of the minerals in soluble state which can be utilized easily by 
the body. 

The proteins of the lish are found to possess high biological value 
and digestibility coefficient. They can be advoc.itcd as cheap sources 
of animal proteins as well as of minerals calcium and phosphorus. 
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PHENOMENA OF HIGH FREQUENCY 
DISCHARGE 


By G. K. Mehta, 

Spectroscopic Laboratories, Physics Department, Royal Institute of Science, Bombcy 


Introduction 

F or the last twenty years considerable work lias been done on 
the electrical and spectral characters of h.f. discharge in gases 
at low pressure. Tlic workers in the field have investigated the 
various aspects under varied experimental conditions. A connected 
account of these investigations is not available in any publication 
or review. Sir J. J. Thomson in his chissical text book “Conduction 
of Electricity through Gases” (Part II) has only treated the electro- 
magnetic aspect of the ring electrodeless discharge and the account given 
by him is restricted only to his own investigations on the subject. 
Loeb’s recent treatise “Fundamental Processes of Electrical Discharge 
in Gases” is a most exhaustive and classical work yet obtainable on 
the subject. It makes a ])ricf reference to the work on h.f. discharges 
under the heading spark breakdown with alternating current ; but the subject 
being involved cannot naturally be treated in detail in a book dealing 
with fundamental processes. As no connected account is available of 
the subject, it is not possible to form a correct estimate of the present 
position of the subject of h.f. discliarges. Tiic literature is scattered 
in numerous papers published since 1884. Very few investigations have 
been undertaken under absolutely defined conditions and most of them 
are not helpful in understanding the nature of the discharge, because 
some of the important parameters arc not known. In the following 
pages is given a brief account of these various investigations. More 
stress is particularly laid on the aspects not so far incorporated in text- 
books and an exhaustive bibliography given at the end will prove useful 
to readers wishing a closer approach to the subject. 

Classification of the FI. F, Discharges 

The various forms of the h.f. discharges, can be classified into two 
different forms according to their method of excitation. They arc : 

(A) The gas at low pressuie may be contained in a tube round 
which a coil of wire is placed. The discharge is then excited by means 
of field due to the h.f current flowing through the coil [Fig. 1(a)]. 

(B) The discharge may be produced between two electrodes 
maintained at h.f alternating potential difference. The electrodes 
may be placed inside or outside the tube containing the rarifitd gas, 
[Fig. 1(b)]. 




The type of discharge excited by method (A) is generally knewn 
as the h.f. electrodeless discharge. This term electrodeless discharge has 
however been used by some workers for the other type of h.f. discharge 
excited by placing metallic electrodes outside the discharge vessel but 
in contact with the glass walls as mentioned in (B) above. This 
h J'. discharge with external electrodes has none of the characteristics of 
what is termed as electrodeless discharge as classified in (A) above ; it is 
more like the ordinary discharge with its cathode dark spaces and other 
characteristics. This discharge between two electrodes looks as if a 
pair of ordinary glow discharges has been placed end to end, extending 
towards both the electrodes from a common positive column, midway 
between the two electrodes. Both the electrodes act as if they arc 
cathodes. Between the positive column and either electrode we have 
the usual Faraday dark space, negative glow and the cathode dark 
space. The electrostatic glow in the h.f. electrodeless discharge at lower 
excitation due to the electrostatic field of the solenoid is similar in its 
mechanism to the glow in h.f discharge with external electrodes ; but 
the disti'ibution of field in the discharge space is entirely different in the 
two cases. Under favourable conditions the electrodeless discharge 
takes the form of bright rings and has been called the ring electrodeless 
discharge by Sir J, J. Thomson. 

For the setke of clear representation the various investigations on 
the two types have been classified as under : 

(i) Those concerned with the initiation and maintenance of the 
discharge. 

(ii) Those concerned with the energy of the electrons occurring 
in the discharge. 

(Hi) Miscellaneous : Those concerned with the qualitative study 
of the nature of the striations, the appearance and colour of the discharge. 

(iv) Those concerned with the spectral nature of the radiations 
emitted by the discharge. 

(v) Those concerned with the chemical reactions occurring in 
the discharge. 

The above mentioned classes of investigations have been carried 
out by numerous workers with both types of excitations, vk., (A) and 
(B), It is proposed to take a review of the first three types of in- 
vestigations below separately for excitation (A) and (B). The spec- 
troscopic and chemical investigations form independent 8ub|ccts 
by themselves and will not be attempted here. 


PHENOMEKA of high FREQ]UENGy DISCHARGE 66 

• (A) Electrodeless Discharge 

(i) Initiation and Maintenance 

Although the electrodeless discharge was discovered as early as 
1884 by Hittorf,^ there were conflicting views about its origin till 
about 1932. The earlier workers Lchrmann,* Tesla,® Steiner,* etc., 
gave experimental evidence that this discharge was due to the electro- 
static force caused by the potential difference between the ends of the 
coil carrying the h.f, current, while Hittorf thought that the initiation 
was the result of the electromagnetic force, i.e.^ force due to the change 
of magnetic field. MierdeP in his paper on h.f. discharge has given 
a complete account of these investigations and has given a list of the 
cailier important papers. 

This controversy about the origin of the electrodeless discharge 
later engaged the attention of two important groups of workers, one 
under Sir J. J. Thomson and the other under Townsend. J. J. 
Thomson^’ in 1927, using excitation by Spark discharge, {damped 
oscillations) gave additional evidence supporting the view of the electro- 
magnetic origin (which he has always held) originally postulated by 
Hittorf. Thomson’s work was confined to the ring electrodeless dis- 
charge which occurs within a short range of pressures and he worked out 
a theory for tliis discharge on the electromagnetic basis. This theory 
has been completely treated in Thomson’s classical text-book on the 
subject. Me has described tliis discharge as “a discharge with closed 
lines of force, with no electrodes and no need for any regenerative process 
to renew the supply of electrons.” Thomson’s work was followed by 
that of Townsend and Donaldson’ who criticised the electromagnetic 
view. These authors excited electrodeless discharge in cylindrical 
tubes and spherical bulbs using undamped oscillations from a valve 
oscillatory circuit. They have shown that the electrostatic field due to 
the solenoid is generally much greater than the electromagnetic field 
and have thus concluded that the electrodeless discharge is of elec- 
trostatic origin. Townsend and Donaldson have determined the striking 
and maintenance potentials for frequencies round about 10® cycles/scc. 

Considerable amount of work has been done in view of the con- 
troversy as to (1) the origin of the initial ionisation and (2) the nature 
of the h.f. discharge. Thomson proposed the electromagnetic origin, 
while Townsend and his collaborators supported the view of electrostatic 
character. (It should be made clear that Thomson’s work was carried 
out using damped oscillations while the Townsend school worked with 
undamped oscillations). MacKinnon’s experiments® with excitation 
circuits energised by damped as well as undamped oscillations showed 
that the discharge is of electromagnetic character when excited by 
damped oscillation while it is of electrostatic nature when excited by 
undamped oscillations. With large currents in the undamped oscillator 
coil, he was able to demonstrate the bright glow, not reported by 
Townsend and Donaldson’. This glow, he thought, was similar to 
that of Thomson’s ring electrodeless discharge. Brasefield® has shown 
that the functioning of the elcctrodelcss discharge primarily depended 
on the potential difference between the two ends of the exciting coil 
and not on the current through the coil. The discharge ceased when 
a shield was used to reduce the electrostatic field, showing that it 
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has an electrostatic origin. Knipp’s study^® of the elcctromag^netic 
as well as the electrostatic component of the electrodeless discharge, 
revealed that the faint glow in the discharge has electrostatic while the 
bright rings have electromagnetic origin. He worked with obstacles 
in the discharge tube and was able to obtain separate shadows result- 
ing from the faint electrostatic glow and the bright electromagnetic 
rings. Sniith, Lynch and Hilberry^^ investigated the electrodeless 
discharge in mercury vapour. Their curves relating the starting current 
with pressure!, when examined in the liglit of Tliomson’s electromagnetic 
theory,^ revealed that the theory is only api)lirablc for the bright ring 
discharge and not for the faint glow discharge. EsClangon^® has also 
shown that there exist two dilTcrent regimes in the elcctrodeless dis- 
charge. The first is with a faint glow occurring at lower excitation 
current, while the second is the bright ring discharge obtainable only 
at high currents. I'lie induced field is incapable of starting the dis- 
charge, but can maintain the second regime once started. 

Braun^® measured the critical pressure and the critical current 
values for the initiation of the elcctrodeless discharge and investigated 
their dependence on the frec|uency of excitation. He has obtained an 
expression giving the relationship between the initiation current, the 
maintenance current, frequency and pr(!ssurc at which the discharge 
is operated. Steinhausser^'^ has also measured the critical pressure and 
critical current for the striking of the discharge in various gases. He 
has discussed the free life period of the electrons in the discharge in the 
light of the differences noticed in the experiments with damped and 
undamped oscillations. Yarnold^* has studied the relative importance 
of the electrostatic and the elcclrornagn('tic fields of the solenoid form- 
ing a part of the oscillatory circuit for the production of the electrodeless 
discharge. In his experimental arrangements he was able to nullify 
tlie electromagnetic fi(dd. He found that the minirmim starling and 
maintenance potentials were not cflected by the absence of the electro- 
magnetic field. The electrostatic field was reduced in the second set 
of experiments by putting shields. Relative mrasuremcnls of the fields 
sliowed that the electrostatic field is by far the greater. TIk' elcctrodeless 
discharge is due to the electrostatic force for low currents, but at higher 
currents, the electromagnetic force becomes appreciable, in fact, com- 
parable with the electrostatic force, 

Townsend^® extended his theory of the uniform positive column 
to the case of electrodeless discharge. He has made some assumptions 
to simplify the treatment and has found that the theory may be applied 
to the h.f. elcctrodeless discharge within a certain range of pressures. 
He has also discussed trie conclusions in the light of the spectra obtained 
from the discharge. Yarnold'^ has in his second paper, treated 
Townsend’s extension of the above theory. He has found good agree- 
ment between the theoretical and experimental results for smaller currents. 
Tiic deviation between experimental and theoretical results at higher 
current, is, however, due to bright electromagnetic discharge. J. 
R )ig'® has studied the electrodeless discharge by observing the grid 
and the anode current in the valve of the h.f. oscillator. He found that 
f(jr small plate voltage these currents were small and the discharge has a 
weak intensity, but at higher current, the discharge becomes very bright. 
IL: also concluded that the discharge with a weak glow is electro- 
static while the same 'with the bright glow is electromagnetic in nature. 
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The result of these investigations on the initiation and maintenance 
of the h.f. electrodeless discharge, as described above clearly show that 
both elv^ctrostatic as well as electromagnetic actions occur in the discharge. 
The relative importance of these depend on the conditions of excitation. 
The electrostatic force is of course responsible for the initiation of the 
discharge. It is only when the discharge is struck that the electro- 
rnagaelic force is experienced by the gas ions. The bright ring discharge 
is largely due to the electromagnetic force, but requires the electrostatic 
foicc for its initiation. For higher currents especially in the case of 
damped oscillations, the magnetic field predominates in the ring dis- 
charge. The electi ostatic field tries to move the electrons towards the 
walls of ihe tube while the electromagnetic force drives them in circular 
paths about tlie field line at various distances from the axis of the tube 
(inside the tube). Thus the electrons moving under the electrostatic 
licld have a glass wall to strike at citlier end of their path, while those 
moving in influence of the electromagnetic force meet no obstruction 
in the path. The mean free path of the electrons, i.e,, pressure, will there- 
ibre to a grcMi extent govern ihe nature of the discharge. If for the 
pressure, for which elcctiv)magnetic ring discharge takes place readily, 
the m.fp. ol' tlu‘ elec trons be greater than the distance between the 
glass \wills in the electrostatic path, no electrostatic glow will occur 
even iftlie electrostatic' force be much larger than the electromagnetic 
force due to exciting coil. For short free paths, high pressures, 
the hlg)i electiMstatic held between the ends of the coil will produce 
intens(‘ ionisalion and excitations, but the electromagnetic field will 
U'.)t 1) ‘ able to predominate and cause the ring discharge as the electrons 
will have collisions l)erore accpiiring high velocities. This has been 
clearly demonstrated by MacKinnon’s experiments* where he has 
sfiown tliat the electrodeless discharge through iodine at high pressures 
shows the yellow electrostatic glow, but at lovv^ pressures it passes on to 
tiie bright green ring discharge. 

In all the cases clec'trostatic force is required to initiate the dis- 
charge. The nature of the discharge after initiation is governed by the 
pressure and the maximum peak value of the curient in the first half of 
the cych* of oscillation. The r.m.s. value of the current in damped 
as well as undamped oscillatory circuits may be tlie same, but the 
maximum peak v^alue of the current in the first half cycle in the case of 
flam])cd oscillations, (spark circuits) will be enormously greater than 
that in the case of undamped oscillations ; the electromagnetic field 
being, therefore, great in the first case (damped oscillations). This will 
make ring discharge easily excitable with damped oscillations and lower 
pressures. 

When electrodes arc present inside the discharge vessel the ionisation 
is largely electrostatic. For external electrodes placed on the glass, the 
high frequency conductivity of the glass wall reduces the electrostatic 
action and complicates the mechanism of the discharge. 

(ii) Energy of the Electrons 

There have been very few attempts to determine the mean energy 
of the electrons in the electrodeless discharge. A direct determination 
of the mean energy of the electrons in electrodeU^ss discharge through 
mercury vapour has been attempted by Smith'®. The discharge 

10 
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was excited by oscillations of frequency of 890 cycles/scc. at 
pressure. Probe measurements were carried out with a cylindrical 
probe and a hot filament acting as the other internal electi’ode called 
the auxilliary-probe for referring the probe potential. The study re- 
vealed an electron temperature of 300,000'’K at the peak of the wave 
of energisation. The aim of the investigation was to extend the para- 
meters of Hg vapour into regions of lower pressure and high degree of 
ionisation. The author has not given any critical study to examine 
the applicability of probe method to clectrodeless dischfirge, and the 
investigation does not help to interpret the mechanism of the discharge. 
There has been no other attempt to directly measure the energy of the 
electrons in the elec ti'odel ess discharge. 

(m) Miscellaneous 

Many other investigations have been undertaken on electrodeless 
discharge. The miscellaneous investigations of Sir J. J. Thomson 
are all well described in his text-hook. He has discussed his experiments 
on the effect of ultra-violet light on the ring di.scharge. The effect of 
traces of impurities on the discharge can also be studied in clectrodeless 
excitation, especially at different stages of excitation. I'homson® 
could demonstrate very small traces of sulphur in this hishion. Stria- 
tions have been observed by Thomson,'^ Rohde^^ and others ; but no 
particular study of these is on record. 

Electrodeless ring discharge lias been found to be of great value in 
studying the chemical and other after effects producing the after-glow. 
Tliis discharge has been a favourite source for the excitation of spectra 
by many workers. As these aspects do not concern us much licre it 
is thought not to dilate on these points. 

(B) H. F. Discharge with External or Internal Electrodes 

The h.f. discharge using two external electrodes at a h.f. alternating 
potential difference, (Electrodes placed outsitU* but in contact with the 
glass walls) was first excited by VVietlemanii and Ebert*^ in 1898. 
Systematic study was not undertaken for a very long time. The develop- 
ment took place with the teclmkiue of production and measurement 
of high frequency potential. 

(/) Initiation and Maintenance 

The striking or the intiation potential Vs has been defined by all 
the workers as the potential difference between the electrodes sufficient 
to excite lumino.sity in the tube and the maintenance potential Vm as 
the one, below which the discharge cannot be maintained. Hulbert** 
was the first to study h.f. discharge produced l>y undamped electric 
oscillations from a 50-watt oscillating electron tube. He measured 
the striking potentials for oxygen and hydrogen contained in cylindrical 
tubes with internal electrodes, and studied the vaiiation of this poten- 
tial for gas pressures ranging from 1 to 5 mm. of Hg. He found that for 

a specified pressure and electrode separation the value of the strikiilg 
potential was indepenflent of the frequency for the range CO to 
cycles/sec, 
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Gutton, Mitra and Ylostalo*® investigated the variation of the striking 
potential Vs with frequency and gas pressure p (frequency 60 to 10® 
cyclcs/scc.). The value of Vs was found, as the pressure was increased, 
to decrease rapidly at first and then pass through a minimum value and 
then increase. Working with tubes fitted with internal as well ar, 
external electrodes, they found a marked difTcrcncc in the value of 
Vs in the two eases. G. Gutton** extended the above work in dry air 
and obtained the Vi -p curves for different frequencies. It was noted 
that for any frequency below a minimum, the voltage passed through a 
minimum when the pressure is increased, but for any frequency above 
this critical value, it diminished continually with pressure. At a fre- 
quency corresponding to 27m. (wave length) there existed a minimum 
wh^c at 25 rn., there was no minimum. The pressures were varied 
between 0*5 to 0*05 mm. of Hg. Kirchner**,^* studied the varia- 
tions in the striking potentials Vs and maintenance potential Vui in air, 
oxygen, hydrogen and neon. The tube was fitted with internal elec- 
trodes and was provided with an incandescent filament. For frequeneiesr 
round about 10^ cycics/sce. he measured the striking potential for differ- 
ent i)rcssures and electrode separations. At high frequencies tlic dis- 
charge could be struck and maintained at surprisingly low voltages. This 
Kirchner attiibutcd to the increased (cumulative) ionisation by electrons 
swinging to and fro in the h.f. alternating field. Kirchner observed 
great irregularities in the value of Vs i.c. abrupt change of V* from 
160 volts to 610 volts for air at a pressure of 0*01 mm. of Hg. 

Hiedernann*^ in 1928 did some important experiments %vith dis- 
charges excited with damped as well as undamped oscillations. He 
got the Vs p curves for hydrogen, using discharge tubes with internal 
electrodes. These curves arc not very regular and arc found higher 
in the .scale of potential for higher frequencies. These results are quite 
opposite to those obtained by Gutton*®,*^ and Kirchner.*^ Gill and 
Donaldson** measured the potential required to maintain a certain 
small cunent in the h.f. discharge in hydrogen using tubes fitted with 
mterri il electrodes. They have compared the curves, representing this 
potential as a function of the pressure of the gas for (i) direct voltage, 
(i7) voltage alternating at 2 X 10* cyclcs/sec. and (m) Voltage alternating 
at lx 10"^ cyclcs/scc. The absolute value of the potential required to 
maintain a certain small current in a gas was greatly reduced when 
oscillations of very high frequencies were used. At very low pressures 
the maintenance potential wiis only a few volts. Townsend and 
Donaldson’’^ Iso measured the critical potentials Vs and Vm for h.f. 
discharge in spherical bulbs with two rings of lead foil formitig the 
external electrodes. They also excited the discharge in cylindrical 
tubes with external sleeve electrodes. For neon it was found that the 
maintenance potential Vm was about one-sixth of the striking poten- 
tial Vs. Small traces of impurities were found to affect the colour of the 
discharge especially in neon and helium. These authors investigated 
the dependence of Vs and Vm on the tube diameter and electrode separa- 
tion and found that the electric force required to maintain the glow 
column of the h.f. discharge was independent of the distance between 
the electrodes. Townsend*® subsequently found that the electric force, 
required to maintain the glow column of the h.f. discharge in cylindrical 
tubes, was independent of the distance between the electrodes, the 
amplitude of the current and the frequency of excitation. He developed 
a theory of the uniform glow column of the h.f., distharge. This thcdiy 
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indicates that the electric forces in the glow columns of h.f. and „dx. 
discharge will be the same if both the discharges are excited under 
identical conditions. 

C. & H. Gutton®*^ were the first to study the variation of Vg and 
Vra for h.f. discharges at frequencies of the order of 10® cycleslsec. The 
appearance of the discharge at these frequency was different from the 
one at low frequencies and the Vs— p curves were of different nature. 
The experiments were done with hydrogen and the frequencies used were 
between 10* — 10® cycles/scc. The colours of the glow column and 
negative glow which showed dissimilarity at low frequencies were found 
to be the same at high frequencies. 

Hayman®' has published the Vs- p curves for helium and n^on 
for h.f. discharge excited in cylindrical tubes (external electrodes). 
Townsend and Netliercot** have extended the work of Townsend and 
Donaldson^ and determined the potentials required to maintain currents 
of different amplitudes in h.f dischaige. The discharge tubes were 
cylindrical and fitted with external electrodes. The potential was 
found to increase with the current, but for a certain current the rate of 
increase of the current with electrode separation, was found to be constant 
for a large range of pressures and frequency showing that the results 
were in agreement with Townsend’s theory’*® of the uniform glow of 
the h.f discharge. Jones®® also found that mean electric force in 
the uniform glow column of h.f discharges was the same as that in the 
d.c. positive column. The h.f discharge in helium wiis excited 
in cylindrical tubes with moveable external sleeve electrodes. The 
electric force was calculated from the increase in applied voltage (to 
maintain the same current) for an increased electrode separation. 
Brasefield®* found the conductivity of the h.f discharge in hydrogen 
by measuring the voltage required to maintain a current of 100 m. amps 
for gas pressures ranging from 0*005 to 1 *0 mm. of Hg. The frequencies 
used, ranged from 1 co 20 rn.c./scc. and the discharge was found to have 
a maximum conductivity at 0*015 mm. pressure with a frequency of 
15 in.c./scc. Brascficld** pursued further his measurements of con- 
ductivity. He calculated the electric force in the glow column of h.f 
discharge in Hg., A and Ne. From the curves representing the voltage 
(required to maintain a certain current) as a function of electrode 
separation, he extrapolated the potential drop at the electrodes. He has 
published the curves representing the voltage drop at the electrodes as 
a function of the pressure for different frequencies ranging from 1 m.c. 
to 15 m.c./sec. It was found that in all the cases the electric force in 
the glow column was too small to impart ionisable energy to the 
electrons. Hiedemann®® discussing the results of Brascfield has sug- 
gested that although the electric force in the glow column is small, 
electrons can acquire ionisable energy under conditions of simultaneous 
phase change and elastic collisions. 

Gill and Donaldson®’ undertook the measurements of the striking 
potential Vi for mercury-frcc dry air. They used tubes fitted with 
external plate electrodes. Two experimental arrangements were 
tried one with the tube axis parallel to the field and the other with tube 
axis perpendicular to the field. They have published Vjh-p curves 
for a wide range of frequencies between 10® to 10® cycles/scc. For 
frequencies higher th?m 4x10® cycles there was only one pressure for 
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which Vs was miuiinum but for frequencies below this^, two minima were 
obser'Jed out of which one was constant while other was a function of 
the frequency. With the tube axis parallel to the electric field only one 
minima was observed. Gutton and Beauvais^® have studied the varia- 
tion of the pressures corresponding to minimum maintenance potentials 
with the distance between the cleclrodos for frequencies between 14 to 
50 m.c./scc. The tubes were cylindrical and fitted with external electrodes. 
They have discussed the different curves so obtained. Rohde** has, 
by using tubes fitted with internal electrodes, obtained Vs— p and Vm— p 
curves for air, nitrogen and hydrogen. The frequencies used were 
ranging from 10^ to 10® cycles/sec. Sharp minima were obtained in 
the curves representing Vs against p. The minimum in all the cases 
shifted to lower pressures for higher frequencies. For rare gases the 
minimum was not sharp and for npon, Vs was found to be independent 
of the pressure. H. Gutton*® has published a complete work of his 
measurement of Vs and Vm for h.f. discharge in cylindrical tubes with 
internal electrodes. The gas used was hydrogen (pressures between 
0*01 mm. — 0*6 mm.) The curves at lower frequencies (2-3 m.c./scc.) 
were found to have double minima while for higher frequency only one 
minimum was observed. 

J. Thomson*^ in 1930 developed a theory for the initiation and 
miintenance of the h.f. discharge with external sleeve electrodes. He 
has suggested that the ionisation produced by electron collisions need 
only be considered when dealing with h.f discharges as the ionisation 
mechanism in this case need not be as eflicient as in the case of d.c. 
discharges. Working on the basis of ionisation by electron collisions 
he has derived some simple relations explaining the mode of variation 
of the maintenance potential with the frequency of oscillation. He 
has found good agreement between his theoretical views and the prac- 
tical results of Kirchner**. Tiic application of the tesla coil to the 
production of h.f. oscillations used by the autlior has also been dis- 
cussed here. In 1934, J. Thomson** undertook a systematic study 
of tlie variation of the striking potential Vs with the pressure of the gas. 
He lias discussed the theoretical considerations about the m.f.p. of the 
electrons influencing the size of the tube and the distance between the 
electrodes to allow free motion of the electrons at the required frequencies. 
In order to minimise wall effects he has usctl internal electrodes fitted 
in a sphere of large diameter. The hydrogen used for the experiments 
was pure and free from mercury vapour. The h.f. circuit used has 
been very well designed and the mesui'emenls have been carried out 
with utmost accuracy. The range of frequency tried was 2 — 7 m.c./sec. 
In the second set of experiments he has measured Vs for different 
pressures using steady potential between the electrodes. His results 
showed that for a considerable part of the range of pressures used, Vi 
was a linear function of p. The gradient dVs/ dp was independent of 
tiie frequency and its value for H* was found to be 390 Volts /cm./mm. 
of Hg. for electrodes 10 cm. apart. For the Vs- p curve he Wnd the 
relation : Vs — A+Bp. where the constant A is a function of the 
frequency while B is of the gas only. He has discussed these results in 
the light of the theory given by him. Later on,*^ it was observed that 
the sparking potential for the discharge tube depends upon the nature 
of the discharge which has been previously passed through it and that 
the passage of a h.f. discharge produces systematic variations in the 
^‘normal sparking potential,” 
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J. Thomson** extended his observations on the striking pot^tial 
of h.f. discharge in hydrogen to higher frequencies of the order of 10* 
cycles per sec. The tubes were fitted with internal electrodes as in 
previous investigations and the gas used was mcrcury-frec. The 
accuracy of measurement was maintained high even at the higher 
frequencies and throughout the work the author has mentioned the 
order of accuracy and the reproducibility of the results. The 
curves were found to have two minima at lower frequencies but for 
higher frequencies only one minima was observed. Above the critical 
pressure the curves were straight lines and have been represented by 
the relation; 


Vs==/(v)+^ (v) p.d. 

The values oi f (v) and (v) varied slowly for a wide range of 
frequencies, </>(v) was almost a constant for having a Value of 13 
volts/cm. /m. of iJg Thomson here gives a modified theory for the h.f. 
discharge. In sketching this theory he has taken into account the 
maximum probability of ionisation with the minimum value of the 
field. It is suggestrxi that the electric, field strength in the region between 
the parallel electrodes is non'-uniform, even before the discharge is 
struck and that the distance between the electrodes can be divided into 
two parts. One of these is comparatively short at high pressures and 
close to the electrodes. It is here that a large fall of potential occurs. 
The remaining space has a low uniform potential gradient. The 
agreement between his modified theory and his experiments was found 
satisfactory. 

Zouckermann^^'' also studied the sudking potentials for h.f. discharge 
in (i) pure hydrogen (ii) hydrogen with traces of Hg vapour. He 
used cylindrical tubes with external electrodes for his discharge. At 
a frequency of 3xltf’ cycles/scc., both the. Vj-p curves for pure H* 
and for mixture of Il2 -hHg sliow a minimum for Vs— 342 volts and 

mm. pressure, and arc identical for higher pre.ssure.s ; but at lower 
pressures, the curve for pure hydrogen lies above that for hydrogen with 
a trace of Hg vapour. For 25 X 10^ cyclcs/scc., the Vs— p curve for 
hydrogen has a minimum £it 0*002 mm. but with the introduction of 
Hg vapour this minimum moves towards lower values of Vs. Zouckcr- 
mann^° extended ius observations to A and Nj both for pure gases 
and with traces of Hg vapour for pressures upto 0*4 mm. ofHg. The 
general nature of the curves is the same as that of H3. It should be 
noted that Vs for argon was very much lowered by the presence of Hg 
vapour. This Zouckermann attributed to collisions of the second 
kind showing that the mctastablc atoms were taking part in the 
)nechanism. He also Invc.stigated the effect of irradiation on Vs and 
found that it was independent of the wavelength as long as the light was 
intense. A diminution upto 15% was noted with intense light. This 
is suggested to be connected with photoelectric action on the glass walls. 
Zouckermann^’ has published all his results of the measurements of Vg 
for h.f. discharge in.H2, A, and and Ne using tubes with external 
electrodes. The Vs— p curves have been accurately determined. The 
modified curves in the presence ofHg vapour have also been determined 
independently. The spectra of the gases concerned were studied in 
detail and were found to undergo great changes in the presence of 
Hg vapour. 
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iThc above gives an idea of the work done on the initiation and 
maintenance of h.f. discharges with either external or internal electrodes. 
There are several important points of experimental technique which 
have to be considered before any opinion may be formed about 
the theoretical value of these investigations as far as the understanding 
of the mechanism of the discharge is concerned. The first consideration 
to be made is about the form of the electrodes. Several authors men- 
tioned above have used external electrodes, some have used plain elec- 
trcxlcs fixed to the ends of the discharge tube while the others have 
used metallic rings encircling the cylindrical tube and movealjle along 
its length. Such electrodes are much more convenient than internal 
ones, but for the purpose of any investigation aiming at some quantita- 
tive results internal electrodes have to be preferred. The absence of 
internal electrodes from the tube certainly eliminates the surface effects 
whicli have proved very troublesome in the work on D.G. discharges; 
but with external electrodes the glass walls take up the place of elec- 
trodes and accumulate electric charge depending on the mobilities of 
the ions and also the high frequency conductivity of glass reduces the 
electrostatic action of the applied h.f. voltage. Both these actions com- 
plicate the results to a great extent. Out of these earlier workers, the 
results of Kirchner's work’* with internal electrodes fit in quite well 
in J. Thomson’s theory*' of the discharge as compared to others, Tiie 
reason is, obviously, his use of internal electrodes. 

The purity of the gas used in the discharge is also an irnpoitant 
matter for considerations. The presence of an impurity not only causes 
observations to useless with reference to the pure gas, but in many 
ruses render them very much different from those obtained with any 
pure gas. Mercury vapour, utiforlunately, gels an f asy excess into ilie 
discharge tiibes, mercury being present mostly in llie system either for 
the measurements of vacuum or for its production. As has been very 
well demonstrated l^y Zoue.kermanrx*^ tlic presence of minute traces of 
mercury vapour changes completely the striking and maintenance 
potentials, J. Thomson*^ has also found that the form of the Vs-p 
curve for a pure gas is entirely different from tlif' one with a trac'c ot 
Hg vapour. The gases used also should be speoti-ose.opiccilly pure. Most 
of the earlier workers have not given details about the preparation and 
purity of the gases used. Their work thus has no quantitative impor- 
tance and the values for V 3 . found by these authors are useless even for 
comparison. 

The form and size of the discharge tube and the distance between 
the electrodes (where they are internal) also plays an important role in 
these measurements. The dimension of the tube sliould be surli that 
the “wall effects” should be reduced to a minimum. Tlie distance 
between tlie electrodes slioiild be many times the amplitude of oscillation 
of the free electron. From theoretical considerations, J. Thomson** 
has shown that the distance between the electrodes sliould be greater 
than 10” /v cm. where v is the frequency of oscillation in cycles/scc. In 
many qf these investigations the tubes used were narrow with consider- 
able “vVall effects”, especially when external electrodes were used. 

Thus considering all these points about the form of the electrodes, 
purity of the gas and the form of the discharge luhe, most of these in- 
vestigations lose all their importance as far as quantitative measure- 
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merits aiming at a theoretical interpretation are concerned. The most 
outstanding work in this direction is that of J. Thomson ^*5** who has 
taken all these matters into consideration. This is the latent reason for 
his results being perfectly reproducible and his Vs -p curves fairly 
fitting in the theoretical picture drawn by him. Zouckermann’s work*^ 
is also important as far as the work with external electrodes is concerned. 
His observations on the influence of the presence of traces of mercury 
vapour on the striking potentials are very interesting. 

In the end a word should be added regarding tlie methods used 
in these investigations for the measurement of the h.f. alternating poten- 
tials. Workers from Gulton school have used electrometer for the 
measurement of h.f. voltages. The use of the electrometer involves 
delicate technique. Tlie latest electrometer used by Zouckermann'^^ 
is a modified form of the one originally used by Gulton. The precision 
in the measurement of Vs has not lieen mentioned l)y these workers. 
Kirchner and others have used an ingenious method for this 

purpose. The h.f. voltage was measured from the deviation of a beam 
of electron passing between two electrodes (o whicli this voltage was 
applied. Here also the prci'ision of measurement lia.s not been meii- 
tioned, but with this mcthoch it is not expected to ])e high. Townsend 
school*®, ^*, and Tliomson^*, have used the ‘ 4 u\iter and thermo- 
#ouple” method for the measurement of Vs. Tlte Ihermoeouple instru- 
ment is placed near the pot<‘ntiai node between two approximately 
equal condensers. Tin' precision of measurements depends much <^>u 
the precision in the inerisurcment of these capacities. Thomson got a 
precision of 3 per cent in tlie ab.soJnte values of V.^ and relative values 
were correct witliin 1 per cent. 

The form of the V.s—p curve found by most of the workers is that 
of a Paschen curv('. The curves are found almost linear at higher 
frequencies. These curves can be represented by Vs A 1 Bp, where 
the constant A is a function of the purity of gas and also of the frequency 
of excitation. The double minima (in these curses) by Gill and 
Donaldson^’^ and C. & H. Gutton^® seem xo ]}v real and have been 
obtained by J. Thomson* ^ also. 

(ii) Energy of the Electrons 

Some attempts liave been made to determine the mean energy 
of the electrons in h.f. discharge. Brascflcld, first of all, attempted 
to calculate the maximum possible velocity of the electrons from elemen- 
tary considerations. He found the electric force in the glow column 
of the h.f. discharge by measuring the potentials required to maintain 
a certain current for two values of the distance between the electrodes 
i.e.y for two different lengths of the glow. (Keeping other parameters 
constant). He assumed that the potential drop at the electrodes, being 
independent of the distance between them, was constant as long as the 
current and other parameters were constant. It was also assumed that 
the electric force was constant throughout the column. Thus from the 
potential gradient he was able to calculate the electric force in the glow 
column. The variation of the potential drop at the electrodes and the 
electric force in the glow column with variation in pres.sure ranging 
frorn 0*01 to 0*1 m.rn. of H^ was investigated for He and Ne. These 
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observations were made for different frequencies between 1*2 m.c./sec. 
to 29^- 6 m.c./sec. The values of the electric force in general were 
found to be round about 2 volts/cm., which was too small for producing 
ionisation by electron collision. Hiedemann®'^ has worked out some 
possibilities of electrons acquiring ionising velocities under the con- 
ditions of simultaneous phase change and elastic collision. He has 
criticised Brasefield’s assumption about the constancy of the electric 
force in the glow column. 

Brascfield*® and Matuyama*® also tried to determine the mean 
energy of the electrons in the glow column of the h.f discharge by an 
indirect method. Brasefield’s** method was to find the mean energy 
of the electrons from the measurement of the ratio of the intensities of 
two neighbouring lines in the secondary spectrum of hydrogen emitted 
by li.f. discharge through hydrrygen. The curve representing this 
ratio as a function of the uniform enci'gy of the exciting electrons was 
determined from the results of separate experiments, where electrons 
with given known energy were employed to excite the spectrum. Using 
this method Braseficld has measured the mean energy of the electrons 
in the uniform glow of h.f. discharge tlirough hydrogen in cylindrical 
tubes with external electrodes. The experiments were tried for the 
values of frequencies between 3 m.c. to 15 m.c./scc. and for gas pres- 
sures ranging from 0*01 mm. to 0*00 mm. of Hg. The voltage was 
varied between 300-2000. The values found for the electron energies in 
different cases are between 20 and 28 e.v. Brascfield has tried to give 
a simple picture of the electrons oscillating in the h.f field and has 
explained the variations of the energy of the electrons by the help of 
this picture. He has found that, 

(i) At all frequencies used, the electron velocity increases with in- 
crease in voltage. 

(ii) At a given voltage between the electrodes, the electron velo- 
city, in general, decreases with an increase in frequency. 

{Hi) The electron velocity increases with decreasing pressures. 

There have been some attempts to directly determine the energy of 
the electrons in tlie h.f. discharge by means of the Probe method. Banerji 
and Ganguli"'^^ were the first to apply this method to the study of the 
space potential distribution, ionic concentrations and average electron 
velocities in h.f discharge through air and oxygen. Tlie cylindrical 
tubes used were fitted with external sleeve electrodes. The h.f discharge 
was excited at a frequency of 1 • 2 m.c./scc. for gas pressures round about 
0*1 mm. ofHg. The authors have used an iron bobbin as the auxiliary 
probe for referring the probe potential. The auxiliary probe was placed 
away from the main discharge to avoid disturbance and the probe 
circuit used was the usual one generally used in the study of d.c. dis- 
charges. They have found that the potential distribution is symmetrical 
about the middle point of the discharge, both the electrodes acting as 
though they were cathodes. The value of the potential at any place 
was found to depend on the gas pressure. The space potential-distance 
curve (distance from one of the electrodes) shows a maximum in the 
middle of the glow column and there are two minima, one near 

1 } 
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each electrode. The concentration of the electrons is highest at the 
middle point of the glow column. The electron concentrations (bund 
are rather low, round about 6 x 10*/c.c. 

In their second investigation with the same experimental arange- 
ment Banerji and Ganguli^**' have measured the space potentials, ionic 
concentrations and mean energy of the electrons in striated, non-striated 
and plasmoidal form of the h.f. discharge. It is observed that for non- 
striated discharge the concentration of electrons falls with the rise of 
space potential. In striated discharge the space potential as well as the 
concentration of electrons fall in the dark spaces. The plasmoidal 
discharge is characterised by the abnormally high values of the space 
potential. The values of the energy of the electrons in general are 
found to be round about 0 - 1 e. volt, and of the concentration of elecO'ons 
round about In order to verify the correctness of the Frobe 

method in the modified form as used by these authors, they measured 
the space potentials in a conical tube. It was observed that as found in 
the experiments with cylindrical tubes at the middle of the tube, the 
potential was higher than that near the electrodes. They expected 
that near the electrode on the wider side of the tube the potential should 
be higher than that at the constricted end — which was found correct. 
This the authors declare to be a good confirmation of the correctness 
of the probe method in the modified form as applied to h.f discharges, 

Beck^'* attempted a comparative study of the positive column of 
the d.c. discharge and the uniform glow column of the h.f discharge 
in mercury vapour. The discharge tube w’as provided with an in- 
candescent cathode and a disc anode for exciting d.c. discharge. Two 
external sleeve electrodes were used to excite the h.f discharge. The 
tube was provided wdth two cylindrical probes (0-2 mm. diameter) 
and an auxiliary probe in the form of a spiral of nickel ribbon. The 
probe potential was always referred to this auxiliary probe which was 
mounted in the centre of the discharge tube {main discharge). The 
surface area of the auxiliary probe w^as kept much greater as compared 
to that of the probe. Thus the d.c. discharge as well as the h.f. dis- 
charge could be excited in the same lube under absolutely identical 
conditions. Tlie results of the probe study of the two discharges revealed 
that the mean electron energies, electronic concentrations and even the 
space potentials agreed well in the two cases. The energy of the electrons 
was of the order of 0*7 volts and concentration round about 10^*/cc, 
Beck aided his observations by spectroscopic and absorption measure- 
ment in the two discharges excited in identical conditions, and found 
a complete analogy between the two uniform glow columns. He has 
criticised the experimental arrangement of Banerjec and Ganguli^^ 
and suggested improvements in the technique of probe measurements 
in h.f discharges. 

The small amount of work done on a very vital but complicated 
aspect of the h.f. discharge does not allow to pass any positive remarks 
on these investigations. Brasefield’s spectral method*® for the measure- 
ments of the mean energy of the electrons has some serious drawbacks. 
This work along with the investigations of Banerji and Ganguli*®,*' 
and of Beck®* has been discussed already in detail in a previous paper.*® 
It is worth mentioning here that if with proper modifications prof^$ 
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method can be applied to h.f. discharges it will take us a long way in 
und«!rstanding the ionisation mechanism of the h.f. discharge. The 
study of the variation of the mean energy of the electrons with the 
discharge parameters is also equally important and can be accomplished 
with proper technique of ^^probe measurements,'*^ 

{Hi) Miscellaneous 

The other investigations on the striations and appearance of the 
h.f, discharge are all qualitative. Richard** has published the photo- 
graphs of the double striations observed frequently in h.f discharges. 
McGulIum and Perry** have measured the fall of potential per stria- 
tion in discharges with external as well as internal electrodes. Wood 
hasb studied the plasmoidals formed at lower pressures. Chatterji and 
Ghosh*® among others have recorded the different colours from tiie 
discharge under varied experimental conditions and in many gases. 
Gutton and Ghenot**,**,*® have given the theory for the ionised centres 
(plasmoids) along the column of the h.f discharge on the basis of sta- 
tionary waves set up in the discharge and verified it experimentally. 
Brandt®* has investigated the change in the appearance of the h.f glow 
discharge at frequencies from 50 to 10® cycles by stroboscopic arrange- 
ment. 

The h.f discharge with external electrodes has been found a good 
source of excitation of spectra. Many interesting changes have been 
found to occur in the spectra with change of pressure and frequency of 
excitation. These changes are specially very much marked in mixtures 
of gases. Lot of speculation has been done in explaining 

the nature of these changes and their relation with the electrical 
discharge characteristics responsible for this selective excitation. 

On the theoretical side, as yet no complete work is available. As 
remarked by Loeb ‘‘the theory given by J. Thomson supported by his 
own systematic experimental study is in general plausible and probably 
correct,” Townsend’s** theory of the glow column looks simple, but 
probably some more complicated processes occurring in the discharge 
still remain to be explained. 
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DIRECT METHOD OF MEASURING RELATIVE 
SPECTRAL INTENSITIES ; ITS TECHNIQUE 
AND USE IN LINE AND BAND SPECTRA 


By N. R. Tawde and H. A. Unvala, 

Sftctroscopic Laboratories^ Physics Department^ Royal Institute of Science^ Bombay 


I. INTRODUCTION 

V ARIOUS methods of objectively measuring spectral intensity 
distributions have been developed out of which the method of photo- 
graphic photometry stands out most prominently, being convenient 
as well as accurate. Its main advantages over other methods are that 
it is a detector or receiver of the integrating type, thus being pre- 
eminently suitable for the very low intensities encountered in this 
type of work, the response to which can be built up to a measurable 
value by sufficiently long exposures, and that it records the intensities 
in all the wave-lengths simultaneously, thus causing a much lower 
average error by distributing the disturbances in the radiating source 
equally throughout the spectrum. The main objections against it on the 
other hand, arc due to its stimulus-response relationship being 
mathematically undcfinablc and its selectivity, /.r., unequal response 
to equal amounts of flux in different wave-lengths. Methods have been 
devised to get over these objections, e.g., the Null method of Jones^ 
in which the photographic plate is used merely as a judge of equal in- 
tensities, and the calibrated-step-slit method of Johnson arid Tawde® 
and others* in which the stimulus-response curve of the material is 
determined on every plate at any required wave-length and the varying 
factor of proportionality accounted for. This is the method in use at 
these Laboratories for the investigation of various problems, and it was 
with the ultimate aim of testing this method in detail by comparison 
with direct ineasurcmcuts of spectral intensity distributions that we have 
been led to set up the present arrangement, which, though not so 
versatile and flexible as the Photographic method, can serve as an 
alternative method in a limited range at least. The present work, 
however, has been mainly experimental and limited to putting the 
apparatus in as sensitive and stable a form as possible, and as a prelimi- 
nary application of it, certain intensity distributions have been measured 
with it. 

II. EXPERIMENTAL ARRANGEMENT 

The spectral resolving apparatus was a Fucss constant deviation 
glass monochromator, with an extension tube containing a focussing 
lens mounted on the exit-slit. The detector, a Weston Photronic cell 
type 1 , was mounted directly on this tube and the image of the exit- 
slit focussed on to its light-sensitive surface. The whole optical path 
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from entry-slit to photocell was totally enclosed. As some stray ra- 
diation was found in the instrument itself at the end of its range, viz., 
7600 to 7000 A.U., this portion was not investigated. The other limit 
was fixed at 5000 A.U., as the radiant flux emitted by the incandescent 
lamps used and the sensitivity of the photocell, both decrease in this 
special region, whereas the dispersion of the monochromator increases 
causing a decrease in the radiation reaching the cell, all these three 
factors causing the cell-current to be too feeble even for the sensitive 
amplifier. This primary photocell was connected to a Pyc Granta 
galvanometer, the primary galvanometer. The minute deflections of 
this galvanometer were amplified by a photo-electric relay of the 
Barnes-Matossi type with certain improvements. As described by 
Barnes and Matossi*, the relay consists of (Fig. la) an intense light- 
fourcc S, the exciter, of which the image is focussed on the mirror M 
of the primary galvanometer G by a condensing lens C. Just in front 
of this lens is a square aperture A which is thus uniformly filled 



Fio. 1(a) 



Vic,. l{b; 

(Dotted square — illuminated 
image of aperture. A) 


with light and its image is focussed on a rectifier-type photocell, having 
another aperture A\ by the mirror M and the focussing lens L. This 
aperture A* is also square and of a size somewhat smaller than the 
image A, which image is made to fall on it as in Fig. lb, so that a deflec- 
tion of the primary galvanometer G causes a proportionate variation in 
the area of the ligliUspot on the photocell P2, the secondary photocell. 
TTiis being connected to the secondary galvanometer G2 (not shown) 
and the light-spot being sufficiently intense, a small movement of the 
light-spot due to a small deflection of the primary galvanometer would 
cause a large deflection of the secondary galvanometer G2, thus con- 
stituting an amplifier. The amplification of this would be constant, 
if (i) the intensity of the exciter does not fluctuate ; (ii) the aperture A 
is ^led uniformly with light over its whole area ,* (Hi) the sensitivity 
of the photocell does not vary with its irradiation, and (it>) the sensitivity 
of the photocell docs not vary from place to place over its area. Con- 
dition (i) can be satisfied nearly rigorously by working the exciter lamp 
on fully charged storage cells ; condition (ii) by careful adjustment of 
the aperture and thp lens G; condition (Hi) by considerations given 
jfUrthcr on in § IV, 1, but condition (iv) depends on the photocell itself 
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It lias been found by us in previous work and has also been mentioned 
by Larsen and Shenk* that the sensitivity of the photronic cell 
varies from place to place on its surface due to uncontrollable 
variations in manufacture, so that condition (m) cannot be fulfilled at 
least in the case of this make of rectifier-type cell. To get over this 
difficulty the arrangement was changed making this condition super- 
fluous. The aperture over which the movement of the light-spot 
takes place is not kept in direct contact with the photocell P2, but is kept 
just in front of a convex lens L* (Fig. 2) which focusses the image of the 
illuminated mirror M on the photocell surface. The movement of the 



light-spot due to that of the mirror causes merely a variation in the 
intensity of the mirror image which shows a slight obliquity, but docs 
not shift over the photocell surface. An improvement was also made 
to compensate for any momentary fluctuations in the intensity of the 
exciter lamp. Another Photronic cell type 1, P3, (Fig. 2) was irra- 
diated by the exciter through a small mirror M* this compensating cell 
being enclosed in a box with a small aperture in front of it. By tilting 
the mirror M* suitably, the light falling on it is made equal to that on 
the secondary photocell P2 to which it is connected in parallel-opposi- 
tion, the equality of illumination being indicated by the secondary 
galvanometer coming to and remaining at its null position with the 
primary galvanometer carrying no current. This device also allows 
the light-spot being operated on the central portion of the aperture A' 
instead of on one side, giving better optical definition without subjecting 
the secondary galvanometer to unduly heavy deflections. The clue 
for this was taken from Gcrschinowitz and Wilson* but the cells arc not 
connected in series-opposition as shown by them, but in parallel-opposi- 
tion. The reason is that these photocells also act as rectifiers, and 
if joined in series-opposition, either cell has to force its current through 
the other against the rectifying action of the latter to complete the 
circuit with the galvanometer, the sensitivity of the relay being unduly 
lowered thus. This objection does not arise in the case of connection 
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in parallcl-oppo.sition, eath cell sending current to the galvanom^tcf 
opposite to, but independent of the odier« 

In the beginning much difficulty was experienced due to the zero 
of the secondary galvanometer drifting heavily consequent upon a slight 
drift in the primary galvanometer. The drift did not reverse in direc- 
tion on reversal of the primary galvanometer photocell connection and 
hence thermal e.m.f.s were suspected in the galvanometer itself. At 
last, it was found that the seat of these e.m.f.s was the bimetallic junc- 
tion of the phosphor-bronze suspension and the coil of copper wire. The 
junction being situated just below the miror, the focussed light of the 
760 watt exciter filament fell on it also, and caused heating in spite of 
a 4 cm. thick water-cell put in the path of the beam of light to absorb 
the heat. The drift was reduced at Once in a very striking manner 
merely by putting a cardboard screen in front of the galvanometer in 
such a way that no light fell on the coil-suspension junction. The 
effect was further reduced by interposing a 2 mm. thick heat-absorbing 
glass, such as is used in epidiascopes and cine-projectors, before the 
exciter lamp ; the glass cut off strongly the hot infra-red rays allowing 
almost all the visible to pass through, thus giving great stability to the 
system without lowering the sensitivity much. When a more sensitive 
Leeds and Northrup galvanometer having an all-coppcr electrical 
system was acquired at a later stage and tried out in place of the Pyc 
galvanometer, no appreciable drift was found even without the cardboard 
screen and the heat-absorbing glass, thus showing that the effect was 
in the bimetallic junction. 

Another source of trouble was the effect on the system caused by 
merely touching the wooden table on which most of the apparatus, 
except the amplifier, were lying. Whenever the table had to be touched 
for adjusting the apparatus, a deflection of several centimeters, sometimes 
even more than full-scale, would take place. The effect was present, 
though less markedly, even with the person touching seated on a wooden 
stool with his feet off the ground. This trouble was finally traced to 
the minute leakage of current from parts of the apparatus — such as the 
lamp for illuminating the scale of the secondary galvanometer and the 
leads of this lamp — connected to the 220 volts mains. It was almost 
completely eliminated by covering most of the table-top with thin metal 
sheet and earthing the same. To prevent spurious p.d.'s developing in 
the apparatus, the case-connected terminal of the primary galvanometer 
and the negative terminal of the primary photocell were also earthed. 

Details of the arrangement as used for this work are as follows 
(Fig. 2) : 

The light from the exciter lamp S (Bell and Howell Filmo 16 mm. 
cine-projection lamp, 110 volt, 750 Watt, biplane filament of area 
about 1 sq. cm.) is focussed through the heat-absorbing glass H by a 
condenser C (Focal Length 5 cm., diameter 6 cm. ) on the mirror M 
(concave, diameter 10 mm.) of the Pye Granta galvanometer G1 (re- 
sistance 50 ohms, dead-beat, sensitivity 2*6 X 10-® amperes per milli- 
radian, 14 seconds period). An image of the aperture A' (3 cm. square) 
just in front of G is formed by the mirror M and the lens L (convex, 
f.l. 30 cm., diamter 6 cm.) on the second aperture A' (2 cm. high, 1 cm. 
broad). The lens L' (convex, f.l. 20 cm., diamter 5 cm.) immediately 
behind this aperure fotos art image of the mirror M through L and A' 
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on to the Weston Photronic type 1 cell P2, of which the current is led 
to the secondary galvanometer G2 (Moll Micro, resistance 20 ohms 
critical damping resistance 65 ohms, sensitivity 2-5 X 10-* amperes 
per milliradian, period 0-2 sec.), through an Ayrton-Mather universal 
shunt-box. A small mirror M' reflects some light from S on to the 
compensating photocell P.3 (same make and type as P2) which is 
connected in parallel-opposition to P2. 

The distances between the various components of the relay were 
as follows : 

SC or SA, 13 cm. ; AM, 45 cm. ; ML, 36 cm. ; LA' or LL', 63 cm.; 
L' P2, 19 cm.; secondary galvanometer scale distance, 1-6 m. 

The amplification-factor, i,e., the rat!o of the scale-deflection of 
G2 to the movement of the light-spot causing it, was 500, with the exciter 
lamp worked at 100 volts — rather below its rating — to prolong its life. 
The current-sensitivity of the whole system worked out at 8 X 10-^^ 
ampere per milliradian. 

A more sensitive galvanometer (Leeds and Northrup, resistance, 
13 ohms, critical damping resistance 45 ohms, sensitivity 8 X 10-* 
ampere per milliradian, period 5 sec.) and a Photionic cell type 2 — of 
higher sensitiviiy than type 1 — were acquired at a later stage in the 
progress of thr* work, but these were not used much, except for purposes 
of comparison. With the Leeds and Northrup galvanometer in place 
of the Moll Micro as secondary galvanometer with the Pye Granta 
as primary, amplification-factors upto 1700 could be had, but this extra 
serrsitivity could not be exploited due to the lack of making the system 
vibration-free. (Please refer also § IV, 0.) 

TIL EXPERIMENTAT. TECHNIQUE 

1. System of taking readings : — ^A definite and uniform system was 
lolJowed in taking all the readings in order to reduce to a minimum the 
errors due to slight drift and erratic shifts in the sensitive amplifying 
apparatus. Readings witli reversals of the connection between the pri- 
mary photocell and galvanometer were not feasible as most of the drift 
was due to tfiermo-electric effects in the galvanometer itself, and as the 
case-connected terminal of the galvanometer and the negative terminal 
of the photocell were earthed. Thci'efore the monochromator was 
provided with a simple shutter between the exit-slit and photocell, and 
the null position of tire system was read between deflections so that the 
actual rate of drift could be taken into account from the increase or 
decrease of the null readings. The deflection and null readings were 
taken alternately at intervals of 30 seconds, during which the Pye 
galvanometer could reach its steady position completely. Due to this 
regularity, the null position of the system at the time of taking a deflec- 
tion reading was the mean of the null readings taken immediately before 
arid after that deflection reading, and vice-versa, assuring a steady rate 
of drift. The difference between a reading of either type and the mean 
of the readings of the other type taken immediately before and after it, 
was taken as the actual deflection. The wavelength-setting of the 
monochromator was changed between the deflection readings, i.e. 
with the shutter closed, usually 2 or 3 values of the Reflection being taken 
at each wavelength-setting. This procedure was followed at each 
12 
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wavelength-setting, first from the highest setting to the lowest and \hen 
again at the same wavelength-intervals — but in the reverse order — from 
the lowest to the highest, so that any error due to a gradual decrease in 
exciter lamp intensity consequent upon the discharging of the storage 
cells, would be minimized. However, this effect was found to be generally 
. absent or of a very low order, as care was taken to keep the batteries 
fully charged always. During all the settings with increasing wave-lengths, 
the wavelength-drum was always rotated to a value somewhat 
higher than the required one and then carefully set back to that value, 
so as to avoid errors due to backlash in the drum-prism coupling, the 
wavelength calibration of the monochromator having been done at 
settings with wave-lengths decreasing. This method of taking two sets 
of readings was used in preference to regulating the p.d., across the 
exciter lamp, because the change in amplification with change in voltage 
is so great that the slightest inaccuracy in setting the voltmeter would 
cause a much greater error by changing the amplification. 

Four or five such sets were taken for each light source and the final 
mean values of the deflection used for the purposes of calculation. Due 
to the difficulties of voltage regulation mentioned above and the con- 
sequent variation in the amplification factor used for different sets, it 
used to happen that the readings for the same wave-length in different 
sets did not appear consistent enough. Even then each set would be 
found to have all rcading.s almost consistently larger or consistently 
smaller than those in the other sets, thus indicating that respectively a 
larger or smaller amplification factor was used for that set. To bring 
all the sets to the same scale so as to be able to estimate the probable 
error of each reading, the ratio of each reading to the corresponding 
mean was taken. The ratios in each set would be found to be con- 
sistently greater or less than unity and to fluctuate closely round a mean 
value. All the readings in each set were then divided by the corres- 
ponding ratios, to give readings all on the same scale. 

The ratios were taken only when it was necessary to estimate the 
probable error of single deflection readings, for comparison with other 
such readings, as in the case of the 10 and 11*5 amp. calibrations of the 
monochromator with Photronic cell type 1. For the remaining cases, 
the means or sometimes only the sums of the readings were directly used 
in the calculations. 

2. The calibration of the arrangement : — ^As the receiver was selective, 
it was necessary to know the response -wavelength relationship of the 
arrangement and it was, therefore, calibrated by means of a standard 
Kipp and Zonen tungsten-band lamp with known flux-distributions 
with various currents through it. The main calibration, with the 
Photronic cell type 1, was done at a current of 1 1 • 5 amps, in the standard 
lamp corresponding to a true temperature of 2i20® K at the centre of 
its band. Another calibration was done later with the more sensitive 
Photronic cell type 2 as receiver at 10 amps, current in the standard 
lamp. 

As the calibration is relative, the calibration curve shows relatively 
the different amounts of radiation required to produce unit response 
of the apparatus at , the corresponding different wave-lengths. The 
ordinates of this curve are called tfie calibr^tior^-nun^bers. These make 
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it possible to compare unknown amounts of radiation relatively among 
themselves by multiplying the responses produced by them with the 
appropriate calibration-numbcrs. The measurements of the unknown 
radiations being carried out under the same conditions as those governing 
the calibration, and absolute values being not required, the variable 
factors like the spectral sensitivity of the photocell, the selective trans- 
mission losses in the dispersing instrument and the dispersion of the 
same are thus automatically taken into account, as these factors are the 
same for both, the standard as well as the unknown radiators. How- 
ever, the dispersion of the instrument has to be taken into account when 
measuring discontinuous radiation of discreet wave-lengths (line spectra) 
if the calibration has been carried out with a source emitting continuous 
rat^ation. 

Thus, the calibration^number n is the ratio of the known radiant 
flux emitted by the standard lamp at the wave-length X, per unit 
wave-length interval, to the deflection d at that wave-length, which d 
depends upon the interval dX in which the flux is emitted; thus 
This interval dX is the same for any other source of continuous radiation 
used with the same monochromator with the same si it- widths, and for 
such a source it is taken into account by the calibration-number itself. 
But if line intensities are being measured the values of the deflections 
have first to be reduced to values corresponding to a “normal” spectrum, 
a spectrum in which the distances are directly proportional to the 
wave-lengths. This is accomplished by multiplying each d by the 
corresponding slope dfi/ dX of the dispersion curve, where 0 is the angle 
of rotation of the prism. As only the slope is required, the absolute values 
of 0 need not be known. Thus, the “line” calibration numbers are 
n' equal to F/(r/.d0/dX) —F. dXjdAQ, Relatively this is the same as 
FAX jd. dO, the angle subtended at the axis of rotation of the prism, by 
the exit slit-width, being independent of tfic wave-length. This quantity 
is the ratio to the deflection d, of the flux totally emitted by the stan- 
dard lamp in the wave-length-interval dX, and not per unit wave-length 
interval as before. 

The calibrated results (X against n and n ) arc given below in 
Tables 1 and 2 for both types of Photronic cells, and the curves of the 
same arc plotted in Figures 3 and 1. 

Table No. 1 Table No. 2 

Cnlibrathn qf Monochromator with Calibration of Monochromator tilth 

Photronic Cell I 'ypc 1 PhotrOhic Cell lype 2 



n 

n' 



n 

n' 1 


129»0 

200*0 


740 

116*0 

5760 

870 

167*0 


340 

01-3 


60*4 

101*0 


20*9 

41-8 

5260 

37 8 

86*9 



I 16*6 

38*0 


360 

97- 1 


6000 

! 16*0 

43*2 


46*0 

1440 


6760 

17*2 

61*9 


68*8 

223*0 


6500 

21*4 i 

81*3 

6250 

84*4 

380*0 


5260 

27*6 ! 

124*0 


119*8 

629*0 


5000 

36*2 

• 1 

186*0 





Calibration Number for Continuous Spectra ^ Calibration Number for Continuous Spectra 
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Calibration of Monochromator -with Fhotrunic Cell Type 2 



Fio. i 

Calibration of Monochromator with Photronic Cell Type 2 


l' Calibration nximber for line Spectra n' Calibration number for line Spectra 
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IV. THE PRECISION OF MEASUREMENTS 

L The ^'Linearity ” tests : — For a rather complicated arrangement 
like the present one, it is necesssary to know whether and to what extent, 
the stimulus-response relationship preserves proportionality within the 
range of values used. This was particularly so because of the tendency 
of the Photronic cell output to saturate with higher values of irradiation. 
This cell, is of the rectifier type, which in general consists of a metal 
disc supporting a thin film of semiconductor, which in turn supports 
a transparent film of a good conductor. In the Photronic cell, the 
selenium layer on a supporting disc of metal is the semiconductor and 
the film of Gold or Platinum sputtered on to it, the good conductor. 
A barrier-layer is postulated to be formed at the surface of contact of the 
seknium layer and the metal film, and this type of cell is therefore also 
known as barrier-layer photocell. In the film of metal, there is an 
abundance of free electrons as compared to the selenium and the light 
incident on the barrier-layer causes an escape of the free electrons across 
the barrier-layer and the inter-crystalline spaces of the selenium to the 
metal supporting disc, with the result that the supporting base acts as the 
positive terminal and the metal film on top as the negative. These cells 
also exhibit a remarkably assymetric conductivity due to reasons similar 
to the above, and are therefore widely used in power engineering for rec- 
tification of alternating currents. Hence the designation, rccti&r-typc. 

The cell generates a current directly proportional to the incident 
radiant flux, but its current output may not be so proportional if the 
external resistance is high. This is because the cell has an internal 
leakage path which acts as a resistance in parallel with the external 
circuit. Moreover, this internal resistance varies with the irradiation, 
from a value of about 8000 ohms at no irradiation to about 1000 ohms 
at 200 foot-candles. Thus there is a variable shunting effect on the 
currents generated by the cell, which causes saturation of the current 
output at higher values of irradiation. The shunting effect decreases 
as the external resistance is lowered and theoretically the cell should 
be worked with zero external resistance to obtain strictly linear response. 
However, practical linearity can be obtained with external resistances 
as follows : — Upto 5 foot-candlcs, 1000 ohms ; uplA) 10 f.c,, 260 ohms ; 
upto 100 f.c. 100 ohms ; upto 250 f.c., 20 ohms for the type 1 cell, and 
somewhat lowxr for type 2. This peculiar property of the cell creates 
a problem in the choice of the galvanometer to be used with it. Thus, 
to obtain linear working of the cell, a galvanometer of low internal 
resistance has to be used, but this usually lias a con'espondingly lower 
critical damping resistance, whereas the cell has an internal resistance 
of some thousands ohms. This causes the galvanometer to be badly 
imderdamped and some sensitivity has to be necessarily sacrificed in 
damping the galvanometer to the critical value. It seems from our 
experience that a proper galvanometer for use with the Photronic cell 
is one with a low resistance (depending on the maximum illumination 
expected), a critical damping resistance of 1000 ohms or more, and a 
short period of oscillation. 

As all the galvanometers used by us in our work had low resistances, 
over-all linearity of the whole system was expected* This was tested 
also by converting the apparatus into a densitometer and measuring the 
known densities of a Kodak standard step-wedge/ It was found from 
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this that linearity, constant proportionality between stimulus^and 
response, is obeyed within at least ±1% upto 200 scale-divisions of 
the secondary galvanometer, which is more than the maximum value 
of deflection recorded by us in the above work. 

2. The reproducibility of results : — The values of the deflection 
obtained continuously one after the other at any one wavelength-setting 
over long periods of time, at 30 seconds intervals between null and de- 
flection readings as usual, were found to agree among themselves. This 
was shown by the agreement, within limits of their probable errors, 
among the means of each of the three groups into which the set was 
subdivided, 

. . * 

The main test of the apparatus lay in how far the various sets of 
wavelength-deflection results obtained from readings taken at widely 
differing times and witli readjustments of parts of the apparatus in* 
between, agreed among themselves. As mentioned before, it was not 
found possible to adjust the apparatus to exactly the same sensitivity 
everytirne and so, single readings taken at widely different times were 
useless far purposes of comparison ; only complete sets of readings could 
be relatively compared. This was done by bringng all the readings to 
the same scale as in § III, 1 above. By this method it was found that in 
the earlier stages, the deflections in any one set of deflection-wavelength 
results were probably in error by ±6% and 8 or 9 such sets had to be 
taken to lower the probable error of the mean to ±2%, After improve- 
ments of the arrangement, when a calibration was done with 11*6 
amps, current in the standard lamp, it was found that the p.c. for a 
single reading was ±1% and the same accuracy as before (±2%) could 
be had by taking only 4 or 5 sets of readings. This is the p.c. of the 
final values of deflection used for purposes of calculation in this work. 
With the Photronic cell type 2 and the Leeds and Northrup galvanometer, 
the error was only ± i% in the hnal mean values. 

The p.e. in the values of the flux, obtained by multiplying the 
deflections with the corresponding calibration-numbers, arc twice the 
p.c.s stated above, because the calibration-number also has the same 
percentage uncertainty as the deflection. Thus the values of the flux, 
used in this work, are probably uncertain by ±4%. Those measured 
later with the more sensitive galvanometer and photocell are probably 
in error by ±1%, However, the p.e. s in the temperatures of the sources 
emitting continuous radiation calculated from their flux distributions 
measured by this apparatus come out to be about ±0*2% for the first 
arrangeqient med in this work and ±0’l%for the second (Please see 
also § V, 2). 

5. T7ie calibrations at 10 and 11*6 amps : — The spectral flux distri- 
butioji of the calibrating standard lamp being different at difFcrcnt 
currents, the calibrations of the apparatus at two different values of the 
current can serve as an independent check on the consistency. The 
two values used in the present work were 10 and 11*5 amps and each 
calibration-number had a p.e. of ±2%, so that their ratio is expected to 
have a probable variation of ±4%. The actual variation found was 
±3% indicating that the agreement is good. 
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*4. The G. E. C. Standard lamp : — ^Another independent verification 
is obtained from the estimations of the filament temperature of a special 
G.E.C. standard lamp used to provide calibration denstiy marfe for 
photographic photometry by the method of Johnson and Tawde.* 
The measurements of the relative flux distribuiion of the lamp were 
carried out with this apparatus using both the types of Photronic cellsj 
which have different spectral sensitivities. The distributions and tempe* 
ratures come out to be equal within limits of their probable errors. 

5. The slit-widths : — The entry-slit width was kept uniformly at 
0*1 mm. during most the work and 0*05 mm. during the latter. No 
conections for overlapping in the spectrum due to finite slit-width 
have been iipplied, because care has been taken to keep the slit-width 
the same throughout and sufficiently narrow so as not to cause an 
error much in excess of the probable errors of the readings. The cor- 
rection for dispersion has already been discussed in § III, 2. 

6. Increase in efficiency due to amplification : — Barnes and Matossi* 
describe a method of judging the increase in efficiency of the primary 
galvanometer due to amplification, taking into account the maximum 
efficiency of the galvanometer possible without amplification. The 
treatment given here differs somewhat from that by the above-mentioned 
authors, but the conclusions are the same. 

Mere statement of the factor of linear amplification V, the ratio of 
the linear deflection of the amplified system to the linear deflection of 
the light image, cannot indicate the efficiency of the system, as this 
can be increased to any extent, without real advantage accruing, by 
using a more sensitive galvanometer or photocell in the amplifier. A 
limit is set to such an increase by the disturbances of the mirror due to 
mechanical vibrations, and when these are eliminated due to Brownian 
motions in the higher limits of sensitivity. However, it is not generally 
possible to realise this limit merely by the primary galvanometer with 
its lamp and scale, and there amplification comes in really useful. This 
is because the maximum distance of the scale from the galvanometer 
is determined by the diameter of the mirror. As a general rule* the 
maximum distance from a mirror of diameter d mm. at which a scale 
can be read correct to 0 - 1 mm. is 1000 d mm. or d metres. 

If now w radians be the root-mean-square angular fluctuation 
of the mirror of the primary galvanometer due to unavoidable distur- 
bances, the corresponding fluctuation on the scale at the maximum 
possible distance is w. D1 metres or 1000 w. Dl mm., where Dl is the 
diameter of the mirror in mm. and also the scale distance in metres 
according to the rule above. If this (1000 tiK Dl) be less than 0*1 
mm. which we take as the uncertainty of reading the scale, the deflec- 
tions can be read correct to 0-1 mm. in spite of the fluctuation. The 
real help rendered by the amplifier then lies in amplifying just to such 
an extent that the fluctuation is also just amplified to 0-1 mm. and 
the highest sensitivity possible in the circumstances attained without 
raising the fluctuation unduly. The increase in efficiency, L, may 
thus be taken as tho ratio 0*1: 1000 w, Dl. The value of w itself can 
be determined experimentally by finding the r.mjS. fluctuation of the 
scale readings of the secondaiy galvanometer. If this be f mm. and 
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the distance between the primary galvanometer mirror and the aperture 
over which the light-spot moves be dl metres, f—lOOO* V.ix>,dl, so that 
tz)==:f/(1000. V, dl) and L-0-l/(1000.u;,Dl) -^0-1. V. dl/(f.Dl). 

For the fiist amplifier with the Pye as primary galvanometer 
V=600, dl =1 me .re, Dl —10 metres and F — 0*4 rnm., and so, L comes 
out to be 1^*5* 

For the later system with the Leeds and Northrup galvanometer 
as primary, V=80, dl— 1 metre, Dl — 12 metres and f—O-S mm., and 
thus 

It is rather surprising that the amplifier, thus, increases the fcjffi- 
ciency of the Pye galvanometer more than that of the L. 8c N. However, 
this is because, (1) the L & N has a larger mirror and can be used more 
efficiently than the Pye, without amplifier^ and (2) its lighter suspended 
system is mechanically more sensitive to vibrations than the bulky 
Pye Granta system though the Pye used to rest directly on a marble- 
topped table, whereas the L & N was on a wall-bracket. 

It may be noted here that even if larger amplifiration factors had 
been used, L would have remained the same with the primary galvano- 
meters in their present mountings, because both the amplification- 
factor V and the uncertainty f would have increased in the same pro- 
portion. The efficiency can be really increased further only if the 
unsteadiness of the primary galvanometer is decreased by mounting it 
on some form of a vibration-free support Here again the efficiency 
would reach a higher limit at Brownian motions. In the same way, 
though Barnes and Matossi using very sensitive galvanometers could attain 
linear amplification-factors upto 1,25,(K)0, and though tlieir primary 
galvanometer was mounted on a Mueller-Strong type support, the dis- 
turbances due to Brownian motions used to cause r.m.s. fluctuation of 
130 rnm. at the highest amplification. They .state their L at 2*65. 

Thus, very high amplifications are of no use if the primary galvano- 
meter mirror has not sufficient zero stability, and for a particular set of 
conditioas there is a limiting amplification-factor. The very highest 
serisitivities can only be had by the use as primary galvanometer, of an 
insti'ument having a very steady zero. 

V. THEORETICAL 

1. Definitions and assumptions : — The “distribution temperature’* of 
a body is defined as the temperature of a black body having the 
same relative flux distribution as the body under consideration ; the 
absolute magnitudes are not considered. The words “radiation tem- 
perature” are also used for this purpose, but as the American Institute 
of Physics proposed before their temperature Symposium held in New 
York in Nov., 1939 to use these words for the te;mperatare of a body as 
determined by Stefan’s law, ambiguity is avoided by adapting the above- 
mentioned nomenclature. The “colour temperature” is defined, on the 
other hand, as the temperature of a black body to which the body under 
consideration can be closely matched in colour (the visual effect of the 
spectrum). This is the same as the “distribution temperature” if the 
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souijce has no discontinuous radiation in the visible range, as in 
incandescent tungsten. Otherwise the two differ more or less widely. 
Thus, in the case of the high intensity carbon arc, where the discon- 
tinuous cyanogen radiation fiom the arc stieam is superimposed in the 
violet region upon the continuous radiation due to the incandescent 
carbon, the distribution tempciature estimated by disregarding this radia- 
tion is about a 100°K lower than the colour tempeiature in measuring 
which the cyanogen radiation necessarily intrudes.'^ Moreover, for 
incandescent tungsten, which approximates to a gray body, the “ colour 
or “distribution temperature” is near the “true or actual temperature,” 
differing by 7"" at lOOC'K and 154°K at 3600°K, true temperatures. 
On the other hand, for sources of discontinuous radiation, the distribu- 
tion temperature has no meaning and the colour temperature may 
differ very widely from the true temperature. Thus, the colour tem- 
perature of the blue sky, which is actually very cold, may be 26,000®K. 
* 

2. ^^Distribution Temperature^' and Spectral Intensity Distribution : — 
The measurements on all sources of continuous radiation were carried out 
at 9 equidistant points in the wavelength range 7000 to 6000 A. U., at 
intervals of 250 A. U. This gave directly 9 values of the flux F against 
the corresponding values of X. This distribution temperature Was to 
be derived from these pairs by Wien’s black body formula, 

-5 Cj|/XT 

F.dX AciX . c .dX (1) 

this formula being quite accurate for the range of X’s and T’s investi- 
gated, as mentioned above. 

Multiplying both sides of the equation (1) by X^ and omitting 
the symbol dX from both sides, we have 

-C2/XT 

h X'' = Acj . e ...... ( 2 ) 

Taking common logs of both sides, we have, 

log(FX^) -- log (3) 

- log (Aci)- (l/X) (4) 

Here, we have a linear relation between the variables log (FX*) and 
and 1/X which can be easily found from the F, X values. The slope 
of this line is— 0.621 9/T and so, T can be found to the desired accuracy 
by fitting the line to the pointa by the “Centre of Gravity” method. The 
probable error of the slope and so also of T can be estimated from the 
scatter of points about the line. In this method the pairs of data are 
divided into two equal or almost equal parts, of which the means are 
taken, each pair of these being the C. G. of the corresponding group. 
The straight line is taken through the two points so obtained. The 
residuals taken arc the differences between the calculated and observed 
values of the ordinates and from the arithmetical sum of these, the p.c. 
of the slope is calculated. 
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The % p.e. of the temperature T is found to be much lower than the 
% p.e. of the values of the flux F from which it is calculated. This is 
due to the particular relation between F and T. 

From equatidn (1) we have, 

-5 -Ca/XT 

F = AcxX . e 

Differentiating both sides with respect to T, we get, 

-5 -Ca/XT 

dF/dT AcjX . e (c,/X)(-Vt®) 

- F ca/XT* 

dF/F - (clT/T) (c,/XT) 

which is the relation between the proportional probable errors in F and 
T, and so also between the % p.c.s. of the same. For an average 
value of X 5000° A.U. and T ~~ 2800^’ K, the relation is 

_ 1.432 X10» dT 
5000x2800 T 
10 dT/T approximately 

or, dT/T - (I/IO) dF/F 

Thus, the % p.c, in T is expected to be roughly 1/lOth of that in F. 
For the earlier ibrm of the apparatus, F is uncertain probably by ± 4% 
and for the later, by ± 1%. The corresponding probable errors in T 
as actually found in the slope of the log (FX®)-1/)^ line arc roughly 
t. 0.2% and ± 0.1% re.spectively. 

3. ^^True Temperatures^^ in relation to '^distribution temperatures^^ — 
To derive the true temperatures T of a body from the distribution tempera- 
ture T^. use i.s made of the fact that in finding the distribution tempera- 
ture, the flux distribution of the body at temperature T is made relatively 
equal to that of a black body at temperature Te- Due to this the ratio 
ol the flux emitted per unit wavelength interval per unit area by the 
black body at temperature X at any one wavelength to the flux omitted 
per unit wavelength interval per unit area by the body under considera- 
tion at temperature T at the same wavelength, will be a constant, inde- 
pendent of the wavelength. This constant ratio is called the ‘'colour 
ernissivity” of the body, in case X is the colour ternpcralure ; though, 
strictly speaking it is not an cmissivily, which is defined in general as 
“the ratio of the radiant energy emitted per unit time and per unit area 
by a body to that emitted by a black body at the same temperature’’^®*. 
Here trie comparison is made with a black body at a different 
temperature ; however, the usage is retained as it is convenient. The 
colour ernissivity need not be actually derived to arrive at the true tempe- 
rature. A knowledge of the spectral emissivities at any two wavelei^ths 
in or about the spectral range, at the temperature considered, suffices 
for this purpose. 

Thus, as stated above, the ratio of the flux emitted by the body at 
temperature T to that emitted by the black body at temperature at 
wavelength X x ? being a constant^ is equal to the ratio at another wave- 

length X 2 * 
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(FXi)T _ iFU)T 
(FXi)T,, {FX^yfa 


where the subscripts and T outside the brackets, denote respectively 
“For a black body at temperature ” and “For the body under investi- 
gation at temperature T,” and FX denotes the flux emitted per unit 
wavelength interval per unit area at wavelength X . 

Using equations (2) and (3), we have, from the above, 

“5 "Cj/XiTt-A '5 C2/Xa'lVA 

Acj.Xi . e • dXi _ AciX 2 c 

'”5 ' -c,/XiT 5 -C 2 /X 2 T 

^ AE^jCiXi . c .dXi AE)^jCiX 2 c . dX 2 

where and E^q arc the normal spectral cmissivities at wavelengths 
Xi and X a respectively, for the body at temperature T. 


From the above, it follows that 


"Cj/XiT Ca/XjT 
Exi . c , c 

whence, 



e 


C'/ZXaX- “C2/X3X: 
^ Ex^ . e . e 



Ex 2 . c 
EXi 


Taking natural logarithms of both sides, we have, 



X . G, 


and, T 


X . In 




Xi 


) 


Tungsten being a metal commonly used fur making filaments of 
incandescent lamps, its various cmissivities have been studied and 
measured by many workers. The results are given in tabulated form, 
under the heading “Properties of Tungsten,'' ranging from 300 K to 
3600*^K increasing by steps of lOO^'K, on page 1318 of “Temperature, Its 
Mcasui'ement and Control in Science and Industry," issued by the 
American Institute of Physics. The special cmissivities are given for 
wavelengths 6500 A.U. and 4670 A.U. these being the general effective 
transmission wavelengths of the red and blue glasses used in optical 
pyrometry. The colour ernissivity, the brightness temperature for 
6500 A.U. and the colour temperature calculated from these values of 
spectral cmissivities arc also given in the table. Because in the case of 
the lamps measured by us, the colour temperature is the same as the 
distribution temperature, it is a simple matter to intiapolate the true 
temperatures from the colour temperatures given, the values being suffi- 
ciently close together to admit of exact intrapolation to the fourth figure. 
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VI. RESULTS i 

The distributions of flux in the spectra of various sources emitting 
continuous radiation and of two sources of line spectra have been 
measured by this experimental arrangement, and the results tabulated in 
Tables 3 to 9, 

Table No. 3 Table No. 4 


Flux Distributism and Temperature 
of Special G.E.C. Lamp 


Wavelength 
in A.U. 

Flux 

(Relative) 

7000 

1880 

6760 

1760 

6500 

1670 

6250 

1500 

6000 

1330 

5750 

1110 

5500 

969 

6260 

825 

6000 

631 ! 


Colour Temperature, 2931 ®K. 
True Temperature, 2851 °K. 


Table No. 5 

Flux Distribution and Temperature of Pointo- 
lite Tungsten Bead {sso Volt Connection) 


Wavelength 
in A.U. 

Flux 

(Relative) 

7000 

1690 

6750 

1660 

6500 

1450 

6250 > 

i 1240 

6000 

994 

6760 

909 

5500 

740 

5260 

605 

6000 

424 


Colour Temperature, 2698®K. 
True Temperature, 2634®K. 
Table No. 7 

Flux Distribution and Temperature 
of S 30 Volt — 100 Watt Lamp 


Wavelength 
in A.U. 

Flux 

(Relative) 

7000 

895 

6750 

700 

6500 

680 

6260 

635 

6000 

554 

5760 

1 495 

6500 

403 

5250 

324 

6000 

221 


Flux Distribution and Temperature of Pointo* 
lite Tungsten Bead {240 Volt Connection) 


Wavelength 

Flux 

in A.U. 

(Relative) 

7000 

1920 

6760 

1900 . 

6600 

1700 

6260 

1450 

6000 , 

1180 

6750 

1040 

6600 

811 

5250 

641 

6000 

452 

Colour Temperature, 2598*K, 

True Temperature, 2539 ®K. 

Table No. 6 

Flux Distribution and Temperature 

of 230 Volt — 40 Watt Lamp 

Wavelength 

Flux 

in A.U. 

(Relative) 

7000 

1660 

6750 

15(K) 

6500 

1330 

6250 

1100 

6000 

892 

6760 

796 

5500 

670 

5260 

548 

5000 

407 

Colour Temperature, 2690*K. 

True Temperature, 2626*K. 

Table N.:). 8 

Relative Intensities of Copper Lines 

(4 amp. arc. tn air) 

Wavelength 

Flux 

in A.U. 

(Relative) 

6782 

184 

6700 

136 

5219 

560 

5163 

363 

61 06 

900 


Colour Temperature, 2S28*K. 
Tnw Temperature, SI750*K. 


0lAEiat MEtriOD OP MEASURING RELATIVE SPECTRAL INTENSITIES 9S 

Table No. 


Relative Intensities of Mercury Lines (QiuirU ore. various currents) 



The special G. E, G. lamp (Table 3) is of the tpye used as the stand- 
ard lamp to provide calibration density marks for photographic photo- 
metry by the method of Johnson and Tawdc, to whose specifications 
it is specially constructed by the General Electric Company, Wembley, 
and made available in this laboratory. Tiie special features of the lamp 
arc that ( 1 ) its filament is in the form of a vertical narrow spiral making 
it specially suitable for spectroscopic purposes, and (2) it has a thin 
quartz window for use in the ultra-violet. The recommended current 
is 1.9 amps, and the potential drop acrosss the lamp terminals at this 
current is about 12 volts. The lamp was maintained at the above 
current during measurements by a rheostat. Even with this current, 
low as compared to those taken by the Kipp and Zonen band lamp, 
the light is intensely white (colour temperature, 2931°K) and is 
concentrated in a small slit-like area. The convenience in use is 
evident, as ordinary flexible wires, lead fuses, and low-current-carrying 
rheostats could be used, whereas with the Kipp and Zonen lamp used 
with workshop flexible, copper fuses and thick Nichrome wire resistances, 
much heating would occur in the circuit and fuses blow sometimes in 
the middle of a set of readings causing much inconvenience. 

The Pointolite lamp was operated with two different connections. 
It had a special ballast unit with it for operating the lamp on voltages 
of 40, 100, 110, 220 and 240. The d.c. line voltage in the laboratories 
is specified at 230, so that the lamp was usually operated on the 240 
volt connection. It could also be run on the 220 volt connection with 
a slight overload, and with this connection the brightness and tempera- 
ture were higher. (Tables 4 and 5). 

Observations for 230 Volt, 40 watt and 100 watt lamps have also 
been taken. (Tables 6 and 7). 

The results for the line spectra (Tables 8 and 9) are unsatisfactory 
due to the difficulty of getting a source steady in operation and having 
sufficiently intense lines in the region investigated. Both the arcs were 
disappointing in the former respect and it was necessary to adjust the 
current before each reading. In spite of these adjustments and the 
large number of readings taken, these values arc probably in doubt 

by ±10%. 
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VII. CONCLUSIONS 

In this paper a fairly exhaustive account of experimental set-up 
developed in this laboratory for direct photometry has been given. 
As the ultimate aim is to use this set-up for purposes of comparison with 
Johnson and Tawde*s method of photographic photometry, the pos- 
sible future line of development is inicated here. 

The set-up can also be used as a direct-reading micro-densitometer, 
and enough sensitivity is available for this purpose. This use can be 
parallel to and simultaneous with its use as objective photometer. The 
comparisons can then be made under conditions as nearly identical as 
possible. 

, 4 

As the above-mentioned method of photographic photometry has 
been used almost exclusively for measurements of gross intensity-dis- 
tributions in band-spectra, it is proposed to study the comparisons also 
in these. Certain features of the measurements of these types of dis- 
tributions might be mentioned here in connection with direct measuic- 
ments. Ornstein and Brinkmann* have shown, by extensive work on 
the violet system of GN in the carbon arc, that (a) the maximum 
intensity just near the head of an unresolved band, i.e. the peak 
intensity, is proportoinal to the integrated intensities of the lines 
composing the band, subject to the limitation pointed out by Tawde 
and Pa tanker^® that the peaks should occur at nearly the same J value, 
and (b) each band-head can be considered as part of a continuous 
spectrum, obviating the necessity of applying the dispersion correction. 
As high resolution is not required, large slit-widths can be used and 
comparatively more flux obtained for measurement. Even then, the 
sources will have to be of high intensity, the other requirement being 
steadiness of operation, because the general level of intensity should not 
alter during the time elapsing between successive measurements of 
adjacent bands. High intensity with steady operation, is, in practice, 
obtainable only in a very few cases. 

The photo^aphic method, on the other hand, is not so exacting 
in its demands in this respect, so that comparisons will be limited only 
by the limitations of the direct method. However, in the few cases in 
which it can be done, one may rightly expect valuable information. 
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NOTES AND NEWS 


Integrated Education 


T he First World War (1914-1918) was supposed to be a war to 
end all wars. When the armistice was signed in 1918 there was 
great rejoicing and it was thought that that would be the beginning 
of an era of peace. But that hope was not fulfilled and in less 
than 25 years jthe Second World War (1939-1945), much more terrible 
than the first, began. It was a war in which science played the most 
important part. It was a total war carried on all fronts and affected 
the civilian population as well. It was a most destructive war bene- 
fitting neither the victors nor the vanquished. It was a war from the 
dire effects of which millions of people are still suffering. Though the 
Second World War is over since 1945 peace is not yet esuiblished. And 
as if that is not enough there are whispers and rumi^urs and even open 
talks of a Third World War. A mad race in the building of armaments 
and manufacture of atom bombs and other destructive weapons of war 
is going on at present and millions of pounds arc being spent on them. 
Will the Third World War, if it does come off, usher in an era of peace ? 
Most probably not. War cannot bring peace. 

The little good that war may have done in stimulating science and 
accelerating researches is not at all commensurate with the immense 
loss of precious life, property and art treasures and destruction of natural 
resources sustained by the world and billions of money spent on them. 
In military researches the efforts of science are mainly directed to the 
purpose of pure destruction. Science and scientists are being exploited 
by the military for their own purposes. Science, which is knowledge, 
is neither good nor bad. Scientists are not to be blamed for any misuse 
of their investigations and inventions. It is the people who make use 
of this knowledge for destructive purposes, who must be held res- 
ponsible for its misuse. 

What should be done to prevent these recurring crises in human 
affairs ? In what way could the scientists of the world help to solve 
this problem ? 

Economic and political systems and institutions may be at fault; 
policies and ideologies may have a faulty basis. But fundamentally, 
man is at fault, for it is he who is the maker and creator of policies and 
institutions. Confusion and chaos, fear and insecurity are found within 
man himself and they are reflected in society and the outer , world. It 

is the individual who forms society and state and so it is he who requires 
to be tackled. When truth and freedom, order and peace, justice and 
righteousness, love and compassion, sacrifice and service are established 
within the individual, not by forceful compulsion from without but by 
inner conviction and compulsion then they will be reflected in tl^e 
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outside society. It is this inner conversion in man which will bring i*bout 
a change in society and when that is done, the menace of a future w4r 
will no longer be there. 

How could this inner conversion, this change of heart, this change in 
mental oudook, this change on the psychological level, be brought about ? 
Our present day education and orthodox religion, and our scientific 
training and discipline’*' have, more or less, failed to bring about these 
changes. 

What is wanted is a rational and valid philosophy of life based on 
the most recent researches in science and psychology, showing the true 
nature and constitution of man, his purpose in life, his goal and destiny, 
and his relation with the outside universe. What is required is the 
orientation of the university cumculum to metaphysics and philosophy, 
for “man is a philosophizing animal*’ says modern science. Man is 
a metaphysician and philosopher at core, whether he believes in it or 
not, whether he likes it or not. What is needed is a system of “Inte- 
grated Education.”! What is needed is an integrated view of life in 
which man lives a wliole life and this he can do only when he ceases 
to drift on the ocean of life like a log of wood but takes himself in 
his own hands and tries to discover what he really is. In order to 
make this discovery he will have to go through a certain kind of tried 
discipline which the seers and sages of all times have shown and left 
for us to follow. This will bring about a change of heart and of mental 
outlook and introduce us to a new way of life. This will bring into 
being a new type of people who are self-controlled, pure-minded, far- 
sighted, who have a clear vision and who are able to guide themselves. 
These people will not live a complacent life or a life of slothfulness, both 
physical and mental. But they will form a group of people who are 
intellectually and divinely discontented, who are dissatisfied with the 
present state of affairs in society and who are keenly anxious to do 
something to put it on a better basis, who have a spirit of adventure 
in them, who do not think compartmentally in terms of caste and com- 
munity, creed, race and province, but who consider themselves as 
citizens of the whole country, nay even of the entire world. They will 
be among those who believe in right thinking, broad-mindedness, large- 
heartedness, tolerance, amity and fellow-feeling, love and corporate 
activity, selflessness in work and self-imposed discipline, and finally, 
who believe in and work for a happy blending of what is best both in 
the West and the East. 


D. D. Kanoa 


* See N 0 tis emd News, this Joumtl, March 1946. 

t Sec the article on ‘The Foundation for Integrated Education, Incorporated/* 
Ip AfflW Currents in Modern Thoughts, p, 83, October 1947, New Yorltf 



BOOK REVIEWS 


Foundations of Chemical Theory, by Charles Simpson. University Tutorial Press Ltd,, 
London, 1947. Pp. VIII -f 220, 74 Figures. 

T he book gives a clear, simple and concise account of the fundamental principles of 
Theoretical Chemistry. 'I hc difficult parts of the subject are presented in a form 
easily understood. The subject matter in each chapter has been brought up-to- 
date and illustrated with a large number of neatly drawn diagrams. For students study- 
ing for the B.A. and Subsidiary B.Sc. Examinations of the Indian Universities, the book 
will prove very useful, and provide a firm foundation for the Higher Examinations also. 
One special feature of the book is a number of thought-provoking questions given at 
the end of each , chapter, selected from recent Higher Certificate and Scholarship 
Examination Papers. Answers to Numerical Examination Questions are given at the 
end of the book. 

— D. D. K. (Bombay) 


The Atom. By Sir George Thomson. Pp. 196. Third Edition, 1947. (The Home 
University Library of Modern Knowledge). fSs. net. 

T he First Edition of the book was published in 1930 ; the Second Edition in 1937. 
The present edition is revised and brought up-to-date by the author who is the 
Winner of the Nobel Prize for Physics and who has taken a leading part in the 
recent researches into tlie nature and applications of nuclear energy. This new know- 
ledge is given in the present edition in some additional chapters on 'atomic energy.^ 
They are : ‘Atom Splitting,* ‘Nuclear Energy,* ‘Some Outstanding Problems of tne 
Nucleus.* The last chapter on ‘General Conclusions* affords very interesting reading. 
The book brings out the most recent ideas about the structure of the atom and on 
atomic energy. Though written for non-specialist readers, it is in every way authori- 
tative and treats the fundamentals in a lucid, interesting and instructive manner. 


— D. D. K. (Bombay) 
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No. 222. 

Strain Complex and Symptom Variability of Tomato Spotted Welt Virus,— the, 
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INSECT PESTS OF FRUITS AND 
FRUIT-TREES IN THE DECCAN* 


By (The late) V. G. Deshpande, M.Ag., Ph.D. 

AND 

K. R. Karandikar, M.Sg., Ph.D. 

Mango hoppers (Idiocerus atkinsoni, Leth.) 

(1. niveosparsus, Leth.) 

(I. clypealis, Leth.) 

N ature of Damage, Tender leaf-shoots and buds are attacked for 
feeding and egg-laying purposes. Nymphs and adults suck out 
the juice from the florets which are consequently incapacitated 
from setting. Egg-laying in the inflorescence causes the latter physi- 
cal injury, which ultimately withers and drops. Secretion of honey- 
dew forms a thick and sticky encrustation on leaves and branches and 
invites the growth of the black '‘mildew” fungus. It is a very serious 
pest and causes heav^y loss to the mango crop. 

Locality and Appearance . It is found all over the Presidency in the 
inango tracts. There are two seasons of the activity of these hoppers, 
June and December. In June the tender shoots and buds are attacked. 
Prom December onwards the inflorescence is damaged due to feeding 
and egg-laying. From the economic point of view the second attack 
during the blosscuniiig season is the most serious. 

Food plants. Mango. 

Description and Life-history. The “mango hopper” includes three 
diflerent species of the Jassid bug — Idiocerus which is a small grey wedge- 
shaped insect, with wings sloping at an angle over the back. /. atkin- 
soni is the largest of the three, carries two black spots on its vertex and 
usually hides by day under the bark of the tree trunk. /. niveosparsus is 
slightly smaller, carries a median dark patch on its vertex, has a pro- 
minent white bar across its dusky wings and is usually found on the 
underside of the leaf. 1 . clypealis is the smallest form, has two black 
spots on its vertex and another pair on clypeus and is always seen on the 
underside of the leaf. Of the three species I. atkinsoni is present through- 
out the year in varying numbers on the bark and other sheltered places 
on the niango tree, while the other species usually make their appear- 
ance during the flowering season from December onwards. 


♦ The account given in this paper was worked out by the Junior author in co^ 
operation with Senior author during The senior author was then serving as 

die Entomologist in the Agricultural College, Poona, and the. junior author was work- 
ing in the Entomology Laboratory of the same College in an honorary capacity., 

A 
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Eggs are laid on the soft tissue of the inflorescence, shoots ^nd 
buds. Egg-laying lasts from 3-4 days. Nymps on hatching feed on 
the tender florets. After 8-10 days the adult stage is reached. Total 
life-cycle from egg to adult requires about 2 weeks, and generally 2-3 
generations are produced in the flowering season when their numbers 
increase rapidly and the pest becomes a menace to the mango garden. 
Of the three species, atkinsoni and clypealis are more commonly met 
with in the Bombay Presidency, than niveosparsus . 

Control Methods, 

(1) Spraying of a contact insecticide such as the Fish oil Rosin 
Soap controls the pest in the nymphal stage (1 lb. F.O.R.S. to 10 gal- 
lons of water), but has very little effect upon the adult. Moreover 
it has to be repeated over tw'o or three times and so is not economic. 

(2) Sulphur dusting has been found to be most eflicient in 
controlling this pest in all its stages. Its action against the hoppers 
is deterrent and against the mildew fungus, curative. Three dustings 
are necessary, at an interval of a fortnight each, to obtain an effective 
control. 

Mango^stem borer (Batrocera rubra, Lin.) 

Nature of Damage, Both the beetles and the grubs bore into the 
mango stem which, as a result oi the damage, may sometimes succumb 
and die. The attacked sterns show holes from whi(ii saw-dust-like l'ras.s 
is seen coming out. If the stem is badly ritldicd, the tree lu(;ks sickly 
and may ultimately die. It is an occasionally serious ])isl ul’ inango- 
but of usual occurrence. 

Locality and Appearance, The pest is found in all the iract.s ol' the 
Presidency where rnango'cs are grown and is active all the year round. 

Food plants. Mango, Fig. 

Description and Life-history. The beetle is a large-sized insect, 
about 1| inches in length, greyish in colour and carries long 11 jointed 
antennx. There are two orange-coloured spot.s on the prothorax 
and a white velvety line at the sides of the abdomen. Eggs are laid 
in or under the bark of the tree and the grubs on hatching tunnel into 
the stem. The grubs are legless, white, with strong mandibles and 
measure about 2 inches or more each. The full grown larca pupates 
in the tunnel, from which the adult emerges after about a month. 
The period of life-history is not known, but may extend over several 
years. 

Control Methods, 

(1) Introduce a flexible pointed wire into the zigzag larval 
tunnel and pierce the grubs inside and thus kill them. 

(2) Clean the holes and inject borer solution or ordinary pet- 
rol into them and close them with mud. The borers will be killed 
by the poison fumes. Previous to injection of petrol, locate the holes 
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anc^ close them with mud, Inspect them next day, Those that are 
opened through indicate the presence of borers inside and should 
immediately be treated as above. 

(3) Dead trees should be cut, broken open and the borers inside 
destroyed. 

Mango stone Weevil (Cryptorhyncus mangiferac, Fb.) 

Nature of Damage. The grub feeds on the contents of the mango 
stone and pupates inside. The weevil on emergence bores its way 
out through the pulp, thus causing damage to the mango fruit which 
loses its market value. Ordinarily it is a minor pest, but occasionally 
it^ioes considerable damage to the man^o crop. 

Locality qnd Appearance. The pest is mainly prevalent in the Kar- 
natak, in some sweet varieties of mango, from April to May. 

Food plants. Mango. 

Description and Life-history. The weevil is about one-third inch 
long, dark-grey in colour, with darkish bands on elytra. Its snout 
lies hidden under the body and hence its scientific name. Eggs are 
probably laid in a young fruit which, the grubs on hatching, bore 
and enter the mango stone and feed on its contents. The full fed grub 
pupates inside the stone and the weevil on emergence bores its way 
out through the pulp which is thereby spoilt and the fruit rendered use- 
less for the market. Life-history of this weevil has not been thorough- 
ly investigated, but it is surmised that one brood is produced annually, 
the pest over-wintering in the adult stage on the bark of the tree trunk 
or in the soil. 

Control Methods, 

(1) Destroy one year’s crop of mangoes, 

(2) The bark of the affected trees at some height above the soil 
should be sprayed with kerosinc emulsion. 

(3) The soil round about the affected trees should be dug out 
to expose the hibernating weevils. The dug up area may also be 
flooded to achieve the same purpose. 

Mango spring caterpillar (Parasa lepida, Gr.) 

Nature of Damage. The caterpillar is a leaf eater of mango and 
feeds gregariously in its young stages. The hairs on its body arc very 
poisonous and care should be taken when handling them. It is an 
occasionally serious pest of mango and its appearance is sporadic. 

Locality and Appearance. It is found all over the Presidency and 
remains active during the rainy season from June to October. 

Food plants. It has a wide range of food plants amongst which 
the following are important; — Mango, castor, pomegranate, wood 
apple, plantain, etc. 
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Description and Life-history. The moth has its forcwings greyish 
brown with a median green patch. Eggs arc laid on the leaved in 
masses and the young caterpillars on hatching feed gregariously on 
leaves. The full grown caterpillar is about J inch long, squat, and 
stout. It is bright green in colour with longitudinal blue stripes dor- 
sally and laterally. Rows of warts arc present on the body from which 
arise thick branching brushes of short, spinous, stinging hairs. In 
walking the legs are not visible and the caterpillar moves with a slug- 
like motion. It pupates in a tough shell-like rounded cocoon found 
clustered and fixed to the tree trunk. Other details of life-history 
are not known. 

Control Methods. 

(1) Wherever possible hand-pick the caterpillars which usually 
feed gregariously on leaves in the early stage. 

(2) Destroy the pupal cocoons on the tree trunks. 

(3) Spray a stomach poison if found practicable. 

Mango hairy caterpillar (Euproctis scintillans, Wlk.)*^ 

Nature of Damage. The caterpillar is a leaf eater of mango and 
may feed on the inflorescence too. It is usually a minor pest but 
may occasionally become serious. 

Locality and Appearance. The pest is found in all parts ol the Pre- 
sidency and usually remains active from September to March. 

Food plants. Mango, castor, onions, sannhemp. 

Description and Life-history. It is a large-sized yellow moth, hairy, 
with fore wings buff-coloured and carrying 3 yellow spots on the outer 
margin. Eggs are laid on lower surface of leaves in clusters covered 
with hairs. Larvee on hatching feed gregariously for a while on leaves 
and inflorescence. A full grown caterpillar is stout, dark-coloured, 
bears tufts of hairs on its body and carries dorsally a median yellow 
stripe. Pupation takes place in a silken cocoon in the folded leaf 
Total life cycle requires about 30-40 days. Other details are not known. 

Control Methods. 

(1) Hand-pick the caterpillars in the young stage when they 
are usually found feeding gregariously and destroy them. 

(2) Spraying or dusting may also be tried where practicable. 

*Euproctis fraterna^ Mor. is another species of hairy caterpillars 
which is found feeding on castor, cotton, and pomegranate. The 
moth is very hairy arid its fore wings are yellow with 3 minute red- 
dish brown spots near the outer margin. The caterpillar is hairy, dark 
reddish in colour, and has its head and prothorax orange red. In 
other respects it is similar to the scintillans species. Measures of con- 
trol recommended for the latter species arc equally applicable for this 
pest also. 
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Red ants (vEcophyla sraaragdina, Fb.) 

• 

Nature of Dama^f^. These social ants web together leaves of man- 
go and other trees and build nests in there. Indirectly they inter- 
fere with th<" normal growth of shoots and cause unbearable annoy- 
ance to persons gathering the fruits on trees. To that extent only 
it is fruit-pest. 

Locality and Appearance. The ants are found all over the Presidency 
on mango and other trees and are seen to be active throughout the 
year. 

Food. Caterpillars, flies, honey dew, etc. 

♦ . 

De.^criptton and Lf e-history . The female is a winged insect and 
greenish in colour. The workers are wingless and rusty red in colour. 
The males ar(' also green in colour and winged. The nests are made 
by the workt'rs and defended by them. The details of life history 
arc not worked out. 

Control Methods. 

(1) Remove and burn the nests if possible, 

(2j Break open the nests slightly and dust Calcium cyanide or 
Katol into th^m. 

Fruit flics ^Trypancida>Diptcra) 

There are 6 species o{ fruit flics found attacking diflerent fruit crops 
in the Presidency. All the species, the details of which are given below, 
are serious fruit pests. 


(1) 

Carpomyia vesuviana, A. costa 

— on Ber (Zizyphus jujuba). 

(2) 

Cha todacus cucurbitcr, Cog. 

— on Cucurbits. 

(3) 

Gh. eorrcctus, Bezzi. 

— on Mango, Orange, Chikku. 

(4) 

Ch. zonatiis, Saund. 

— on Mango, Guava, Chikku 

(5) 

Gh. diversus, Goq, 

— on Mango, Guava. 

(6) 

Ch. ferrugineus, F. 

— on Mango, Guava. 

The distinguishing characters of these 
order 

are as follows in the serial 

(1) Greyish, 7 pairs of black spots 
four brownish patches. 

on thorax, wings crossed by 

(2) 

Reddish brown in colour, hind cross vein infuscated. 

(3) 

Facial spots form an archlike suture, reddish in colour, small 


in size. 

(4) Reddish yellow in colour, wings with apical brown spot, thor- 
acic median yellow line may or may not be present. 
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(5) Female * borax black with a median yellow stripe, ovipositor 
long and black. Facial black spots form an arch. Male facial ^spots 
wanting. Rest as in female. 

(6) Size large, hack black, costa brown, sculcllum tip blackish, 
median black and laterals yellow. 

Nature of Damage. Ripening fruits of various kinds arc infested with 
maggots of these flies, which burrow in the .soft tissue, feed upon the 
pulp and render the fruit inedible and valueless for the market. 

Life-History. Fruits arc attacked when they approach the ripening 
stage, the female laying whitish elongate eggs in the tissue of the fruit by 
piercing it with its short pointed ovipositor. Whitish legless maggots 
hatch out after 3-4 days and feed on the pulp. They grow as the fruit 
ripens and when full grown after about 10 days, they Icjive the spoiled 
fruit, drop to the ground, wriggle about for a while and pupate in the soil 
in a suitable place. Adult emerges in about a week and once again 
carries on the infection in the same manner. Details of life history may 
vary slightly in dififerent species in different fruits, but generally about 
3 W3cks are required from the egg to the adult stage. Detailed informa- 
tion in regard to the life history and periods is however wanting. 

Control Methods. 

fl) The critical point in the atteick of these pests is the first brood. 
If due precautions are taken against the production of thi.s brood, sub- 
sequent productions can easily be checked and damage minimised. 

(2) Affected fruits should be collected and buried deep or boiled 
in water. 

(3) Twig.s dipped in the poison bait (Lead arsenate with gur solu- 
tion) should be hung on fruit trees and protected with a tin cover to 
keep off rain. Flies feed on this and get killed, 

(4) Flies may also be trapped by hanging “lure'’ cages or bottles 
between the branches of the fruit trees. 

Orange fruit moth (Ophideres fullonica, Lin.) 

(O. materna, Lin.) 

(O. ancilla, Lin.) 

Nature of Damage. The adult moth has the tip of its siphon tube 
toothed and sawUke, by means of which it punctures the soft rind of 
oranges, pomelo and even mangoes and sucks in the sweet juices. 
The fruit falls off and the crop is seriously spoiled. The moth is 
a serious pest of citrus fruits and provides a solitary instance of adult 
Lepidoptera committing damage. 

Locality and Appearance. The pest is found in all the citrus growing 
tracts of the Presidency during the fruiting season (October to March). 

Food plants. Qrange, musumb, pomelo, mango. 
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Jpescription and Life-history. Of the three species, fullonica and materna 
are commonly met with. All the species are nocturnal in habits, attack 
tile fruits at night and remain in hiding by daytime. Life-history 
details are not worked out 

Control Methods. 

(1) Screening the fruits in paper bags or lotus leaves is fondu* 
to keep away the moths and thus prevent damage. 

(2) Collection with handnets may also be tried. 

(3) Poison baits (alcholised mixtures) h.ivc been found to at 
tract moths. 

Lemon caterpillar (Papilio demolius, Lin.) 

Nature of Damage. The caterpillar feeds openly on the leaves 
of lemon, orange, and citrus plants particularly in the young stage 
of the crop. When abundant^ the pest may defoliate the plants com- 
pletely and cause severe damage to the citrus crop. 

Locality and Appearance . 'Fhe pe.st is present all over the Presidency 
and remains active throughout the year. 

Food plants. Citrus, Bel, and a weed called Bavachi. 

Description and Life-history. The adult is a large-sized butterfly 
with black coloured wings carrying yellow marks on the front pair 
and a brick-red spot at the tormal angle on the hind pair. Eggs are 
laid singly on the top leaves and are round and greenish white in col- 
our. Tin; young larva is darkish brown and carries an irregular, broad, 
conspicuous white bar across its back and closely resembles the drop- 
pings of birds. When disturbed, a yellowish, retractile forked process 
juts out from the* prolhorax, serving perhaps as a means of defence. 
The full grown larva is greenish brown with brownish cross bars on 
back. The full growm caterpillar pupates on the plant by fixing itself 
by the tail and by a thread round its body which is faste ned on each 
side to the plant. The larval and pupal periods are each of about 
a fortnight’s duration. 

Control Methods. 

(1) Handpicking the larva; is the simplest and cheapest remedy. 

(2) Spraying a stomach poison may be done if possible. 

(3) Collection of butterflies by hand-nets. 

Citrus leaf miner (Phyllocnistis citrclla, St.) 

Nature of Damage. The tiny caterpillar is a leaf miner which bur- 
rows between the epidermal layers and feeds upon the green matter. 
It docs serious damage in the case of young citrus plants whose foliage 
gets deformed and spoiled. This is often seen in nurseries. 

Locality and Appearance. The pest is prevalent in the citrus grow- 
ing areas and is found to be active during the monsoon period. 
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Food plants. Citrus, Bel, 

Description and Life-history, Eggs are probably thrust in the leaf 
tissue. The larvae on hatching burrow in the leaf. Pupation takes 
place in larval mine from which in due course the adult emerges. Fur- 
ther details of life-history are not known. 

Control Methods, 

(1) Affected plants may be treated with a mixture of C. O. E. 

and tobacco extract, the latter having a penetrative action on leaf 
tissue. The larva* and pupa* inside are killed. Fish oil Rosin Soap 
may also be used. , n 

(2) Spraying of Nicotine sulphate may be tried. 

(3) Fumigation of affected plants may be done. 

Citrus bark-borer (Arbela tetraonis, Moore.) 

Nature of Damage. The caterpillar eats the baik under cover 
of a silken gallery which leads into a tunnel excavated into the tree, 
usually in the angle of a branch. It is a serious bark-boring pest. 

Locality and Appearance. The pest is found ail over the Presidency 
and the period ol larval activity extends from July t(.> the Ibilowing 
April. 

Food plants. Citrus plants, guava, mango, jak, beiy etc. 

Description and Life-history. The moth is without any proboscis, 
has its front wings speckled brown and liind wings clear. Anteiuii: 
of the male are bipectinate. Egg.s are laid singly in n evictrs of bark. 
'Phe caterpillar on hatching feeds on bark under cover (d' a silken gal- 
lery overlaid wnth woody fragments. The full greavn caterpillar is 
stout-bodied, flattened in form and earthw'orrn-like in colour. Pupa- 
tion takes place in the larval gallery. Pupa is red biowm in colour 
and carries rings of liooks on its segments. 

According to Fletcher, eggs are laid in the beginning of the mon- 
soon, larva' remain active throughout summer and winter seasons. 
Pupation takes place in April-May and motlis emerge in May-June 
and commence their cycle over again. Full details of life-hisiory 
are however not worked out. 

Control Methods, 

(1) Caterpillars may be hooked out with a piece of wire and 
destroyed. 

(2) Bore\ solution (2 parts of chloroform plus one part creosote), 
may be syringed into the gallery and the mouth plugged with wet 
clay or tar. 

Citrus white fly (Aleurocanthus spinifera, Gut.) 
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Nature of Damage. Leaves of citrus are thickly covered with the 
nymphs of this black spiny Aleurodid which sucks out the sap from the 
leaf tissue. Exudation of honeydew is so profuse that it forms a thick 
covering on leaves and causes the growth of black fungus. The pest is 
occasionally serious. 

Locality and Appearance. The white fly is found in the citrus tracts 
of the Presidency, particularly in the monsoon period. 

Food plants. OrangC; lemon, pomelo. 

Description and Life-history. Eggs are laid in spirals on the lower 
surface of leaves. They are elongate oval in form, and pale yellow in 
col^^ur which shortly changes into grange brown. ISTymphs on hatching 
move but little and remain stationary, thrust their beak in the leaf 
tissue and suck out the juice. Further details of life-history, periods, 
and description are wanting. 

Control Methods. 

(1) Collect and burn all leaves infested with this pest. 

(2) Spray C.O.E. nearly three times at intervals of a fortnight 
each. 

Citrus scale (Chrysomphalous aonidum, Gr.) 

Nature of Damage. Both the nymphs and adults attack the fruits and 
leaves of citrus plants. The fruits are often covered with these scales 
wliich interrupt their growth ; appearance is spoiled and the fruits 
rendered useless for the market. Plants look sickly. The scale is an 
occasionally serious pest, though of usual occurrence. 

Locality and Appearance, The pest is found all over the citrus growing 
areas, throughout the year. 

Food plants. Citrus. 

Description and Life-history. The scale has wingless females and 
winged males, with only one pair of wings. Yellowish eggs are laid on 
leaves and fruits. Newly hatched young ones which are also yellowish 
in coJour wander about on leaves and fruits for a while and then fix them- 
selves on suitable places for feeding purposes. As they grow, two kinds 
of nymphs develop: some are narrow and elongate and ultimately pro- 
duce the winged males. Others are circular in form and develop into 
females. After mating eggs are laid on leaves and fruits, the males and 
females dying away. About 6 generations are produced in a year. De- 
tailed information in regard to life-history is how^ever wanting. 

Control Methods, 

(1) Spraying of Fish Oil Rosin Soap should be done in the early 
stage of the infection. It may be repealed. 

(2) The infected dried leaves should be collected and burnt to 
stop further infection, 
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Citrus aphis (Toxoptera aurantii, Koch.) 

Nature of Damage, The aphis attacks the young shoots of Citrus^ sucks 
the juice out of them and thus causes serious injury to the growing parts 
and the plant in general. 

Food plants. Citrus, orange^ muSurnb, sour lime, etc. 

Description and Life-history. The adult aphis is shining dark brown 
in colour and has the media vein of its wing “onc-branched’’ — a typical 
characteristic of this species. Other details of its life-history are not 
known. 

Control Methods, 

A contact spray such as the Fish Oil Rosin Soap is effective in con- 
trolling this pest. 

Qraie vine beetle (Scelodonta strigicollis, Mots.) 

Nature of Damage. The bc('tle is ordinarily a leaf cater, attacks 
grape vine leaves and buds and wlicn abundant, defoliates it completely. 
The pc3t is serious in so far as it destroys the buds sprouting after October 
pruning. 

Locality and Appearance, It is found in the vine growing tracts of the 
Presidency throughout the year and is very active after October pruning. 

Food plants. Grape-vine. 

Description and Life-history. The beetle is small in .size, about | inch 
in length, is of a metallic bronze colour, with three pairs of black spots 
on elytra. It hides by day under the bark and other sheltered places 
and feeds in the evening and at night. Nothing further is known of the 
life-history of this beetle. 

Control Methods. 

(1) Plantain brushes may be hung among the vines to trap the 
beetles w’liich usually seek j:uch shelters. These should be shaken over 
a pan of kerosinisecl water. 

(2) Collection of beetles by hand-nets may also be made. 

Orape vine girtller (Sthenias grisator, Fb.) 

Nature of Damage. The adult beetle has the curious habit of gird- 
ling branches and even the main stem in the case of the young vines. 
A groove of about | inch widtii is eaten right through the bark all 
round the l^ranch with the result that the upper portion withers and 
dies. It is an occasionally serious pest of Grape vine. 

Locality and Appearance, It is present in the vine growing tracts. 
Food plants, Gfape vine, Erythrinaj Rose, Oleander. 
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Description and Life-history. The beetle is dark girey in colour and 
about I inch in length. Eggs are thrust into the girdled branch and the 
emerging larvae feed sometimes on the bark, remain there for a while, 
and then drop off. Pupation may take place in the branch or in the soil. 
Further detaih: of iil'e-hiscory are not known The beetles rest as a rule 
on the branch under a bunch of dead leaves, quite motionless and arc 
apt to drop to the ground and are therefore difficult to see. 

Control Methods. 

(1) Removal and destruction of freshly girdled branches to pre- 
vent further breeding and subsequent damage. 

•(2) Collection of beetles on, vine and their destruction. 

Pomegfaiuite butterfly (Virachola isocrates, Fb.) 

Nature of Damage. The caterpillar bores into the pomegranate fruits 
and buds, lives and feeds inside especially on seeds. The affected fruits 
become absolutely inedible and useless lor the market. The pest is of 
common occurrence though occasionally serious. 

Locality and Appearance. The piCst is cGnuncmly h.und wherever po- 
megranate is grown and remains active in the monsoon and cold season. 

Food plants. Pomegranate, citrus. 

Description and Life. -hi story. It is a medium-sized buttei fly, about 1 
inch across the wings, violet in cohair with an ochreous spot in the centre 
offorewdngs and a slender tail to the hinci wings. Bluish jmatl eggs are 
laid singly on flowers, somc(imcs on fruio;. The ie.i va <.n h.'itching bot'es 
the fruit and feeds inside. The iidl g^o^v^ eaterpillrn- is e.b.out f inch 
long, darkish brf'avii in colour, siighliy bristly, a little fiat U rad and with 
the hind end shield-like. Before puipatioii. it webs silk over the I'ruit and 
its stalk (apparently to prevent it from falling), I'e-cnttrs the fruit and 
pupates, from which the adult emerges in due course. 

Control Methods. 

(1) Ail the affected fruits should be collected and burnt. 

(2) Fruits should be carefully inspected and protected in tissue 
paper bags. 

(3) Butterflies may be caught and killed. 

Plantain weevil (Cosmopolitus sordidus, Gr.) 

Nature of Damage. The weevil and its grubs bore into the root- 
stalk of plantain, tunnel through it and feed inside. The attack is not 
confined to the root stalk but may sometimes extend a little up into the 
stem. When the infection is severe the central shoot withers and the 
bearing is affected. The pest is occasionally serious. 

Locality and Appearance. The weevil is found in all the plaulain arc as 
and is present throughout the year* 
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Food plants. Plantain. < 

Description and Life-hisiory. The weevil is small, elongate and black, 
and measures about | inch long, with a whitish spot on the scutellum. 
Eggs are probably laid in the root-stalk of the plantain. The grubs are 
legless and dirty white in colour, about | inch long, with a reddish brown 
head. Pupation takes place in the larval tunnels and the adult emerges 
in due course. Other details of life-history are not known. 

Control Methods. 

(1) Old stumps should be removed and destroyed before new 
suckers are planted. 

Palm-beetle (Oryctes rhinoceros, Lin.) 

t 

Nature of Damage. The beetle flies at night and bores the soft crowns 
of palm trees by gnawing a large hole at the base of the heart leaf. The 
growing point gets damaged, the tree ceases to grow, becomes sickly 
and ultimately dies. The subsequent attack of the palm red u>eevil and 
the collection of rain water in the holes and borings hasten the end. 
Frequently the beetle gnaws across the unopened central leaves which 
on opening look to have been trimmed or punched. It is a serious pest 
of cocoanut, and date plantations especially in the young stage. 

Locality and Appearance. The pest is present in the palm growing 
tracts of the Presidency and remains active from April to November. 

Food plants. Cocoanut and date palms. 

Description and Life-history. The beetle is a big stout, black, insect 
with the lower surface reddish and body clothed with short pubescent 
hairs, on the head is situated a curved and backwardly directed horn 
like that of rhinoceros and hence its common name. It is nocturnal in 
habit and is attracted in bright light. Eggs are laid in manure pits or 
in decaying vegetation or in rotting trees. The larva: hatch out after 
10-12 days and live and feed in the rotting organic matter. The full 
grown larva measures 2-3 inches long and about an inch broad. It is 
fleshy and soft bodied, with the skin wrinkled transversely. There are 
3 pairs of thoracic legs, a pair of powerful mandibles and a curved body. 
The general colour is whitish, with the head brown. The spiracles also 
look like brownish spots. The larval life lasts for about 10 months and 
when full grown it pupates in an earthen chamber, deep in the soil, the 
adult emerging in the following April-May and behaving in the way 
mentioned above. Total life cycle takes about a year, hibernation pro- 
bably occurring in the larval stage in cold weather. 

Control Methods. 

(1) Affected palm trees should be cleansed from April-October. 
Boring beetles should be extracted from their burrows by means of hook- 
ed wires and the burrows should be closed up with cotton dipped in tar. 

(2) Rotting vegetable matter near palm gardens should be regular- 
ly turned over and the larvae picked out and destroyed. All dead and 
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rottkig palms which serve for egg-laying and growth of the larvae should 
be cut and burnt. 

(3) Beetles may be collected by light traps and destroyed. 

Palm weevil (Rhynchophorus ferrugineus, Oliv.) 

Nature of Damage. The grubs of this weevil feed on the soft tissue of 
the palm tree crowns already damaged by the palm beetle and gradually 
bore down the stem, causing the tree to dry up and die. The tissues 
mined by these grubs rot, a process assisted by the lodgment of rain water 
in the crown, and the latter when dead, becomes a suitable place for the 
palm beetle to oviposit and for its larv:e to develop in. The palm Weevil 
an3 the palm beetle arc thus mutually interdependent and between them 
do serious damage to the palm. 

Locality and Appearance. The pest is present wherever the palms arc 
grown, the period of activity lasting from May to November. 

Food plants. Cocoanut and date palms. 

Description and Life-history. The weevil is nearly 2 inches long and 
possesses a long, slightly curved snout. It is red brown in colour and 
carries a variable number of black spots on its prothorax. The male 
snout is provided with a tuft of hair above by which the sex may be re- 
cognised. Eggs are laid singly in wounds made by the palm beetle in the 
crown tissues or in cuts made through tapping. They are elongate oval 
in form and creamy-white in colour. The grubs hatch out after 3 — 4 
days, feed on the surrounding soft tissues and bore through the stem. 
The full grown grub is about 3 inches long, legless, curved ventrally and 
with a wrinkled body and with 2 pairs of spiracles (first and ninth). It 
is whitish in colour with a brownish head. After about 4 weeks it pre- 
pares a cocoon of palm fibres and pupates in a larval tunnel, the adult 
weevil emerging after about 3 weeks. Total life-cycle takes about 2 
months and breeding continues ihroughout the year, though the active 
season is the monsoon. 

Control Methods. 

(1) All cuts and wounds in the palm tree should be closed up with 
a mixture of tar and sand. 

(2) Control of the palm beetle would automatically check the pro- 
gress of the palm weevil. 

(3) Badly affected trees should be cut and burnt. 

Cocoanut-leaf caterpillar (Nephantis serinopa, Meyr.) 

Nature qf Damage. The caterpillar constructs a gallery of silk and 
excrementitious matter, over the lower surface of palm leaves, eating 
away the green matter and reducing the leaf to a thin membrane so that 
it dries up and dies. In cases of bad infestation the whole leaf may be 
eaten up and entire fronds are reduced to rr.ere skeletons. It is a spora- 
dic pest and may sometimes cause serious damage. * 
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Locality and Appearance, The pest is present in the palm growing 
tracts particularly along the Konkan coast. 

Food plants, Cocoanui'^ an:3 other palra^.. 

Description and Life-history, The moth ii ashy gi\’y in colour, flatiish 
in shape and has the habit of resting fiat on the under surface of leaves or 
the bark of trees, so as to be inconspicuous. The male is smaller than 
the female and carries a conspicuous fringe oi hairs at the base of the 
hindwings. Eggs are laid in batches of 3-10 on the lower surface of the 
leaf or among the frass of the larval galleries. The egg is long, elliptical 
and shows a pearly white network on its surface. Larvae emerge after 
4-5 days and begin to mine the leaves as described above. A full groyn 
caterpillar is about an inch long, with longitudinal pinkish stripes on 
back, head and thorax being reddish-brown. After about 4 6 weeks 
when full grown, it pupates in the larval gallery in a tough bocoon made 
of silk and frass. The adult moth comes out after about 10 days. Total 
period from egg to the adult stage takes about 15-50 clays to complete 
the development. 

Control Methods. 

Infested fronds should be cut and be desaoyed. 
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STUDIES ON THE INFLUENCE OF SOME 
BACTERIAL CULTURES IN THE 
NITROGEN STATUS OF SOIL 

J- V. Bhat and G. Palacios, 

Microbiology Dcpartmcnl^ St. Xavier'" s College, Bombay 


1. The .Influence of Serratia marcescens in the Nitrogen 
Status of Soil 

E ven though our Information regarding the various soil processes 
^iias incn'ascd in the past years to a considerable extent, we have 
to iidiriit that tlie xicciirate knowledge of the soil micrefiora and 
the inicroliiima and their exact activities in the toil has net advanced, 
as 'Waksinan (10ri2) pointedly rcmai ks, ‘'beyond a mere beginning of a 
systematic study,’’ According to him the isolation of the numerous 
micro-organisms from the soil, their identification and cultivation upon 
ai'tificial media is very important, but such data, as he correctly opines, 
do not tell what role they play in the soil. According to him the pro- 
blem of the various activitie s of the micro-oiganisms in the soil and the 
role they play in the soil processes has bet n the least studied. Accepting, 
as \vc do, tliat point of view this work was undertaken to reveal at least 
the activities of some specie.^ of bacteria found in the soil. 

In a previous seritts of papers Bhat, (1942a. and 1942b.) Palacios 
and Bhat (1942a. and 1912b.) have already reported the way in which 
the chemical ageiicit.s on the one hand and the microbial agencies (col- 
lectively) on the other influence the nitrogen status of the soil. In this 
series it is j>roposcd to reveal the exact influence of a few of the commonly 
encountered bacterial species in the soil nitrogen. It is clear at this 
stage of our microbiological knowledge that micro-organisms are not 
only concerned in the continuous processes which are more or less loosely 
termed as the weathering of the soils, but that micro-organisms may be 
expected to attack rock and soil particles and render most nitrogen avail- 
able. The nitrogen incorporated into the sphere of available matter in 
the soil would be in the form of ammonia (NH 3 ) and ammonium (NH' 4 ) 
nitrite (NO' 2 ) oV tlie nitrate (NO' 3 ) state according to the stage at the 
time of analysis in the constantly changing nitrogen cycle. 

In the previous communications, as has been stated before, the exact 
influence of microbial species collectively (as presented by the non-sterile 
samples of the soil with its knowm and unknown flora) in the nitrogen 
status was studied ; in this instance the influence of pure bacterial species 
in the nitrogen status is undertaken as we could establish that soils could 
be exposed to various light-weather conditions for long periods of time 
with detccte^blc results without the fe^r of ejcterual contaminatioa. 
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At first we thought that it would be worthwhile to inoculate the soil with 
a known number of particular species, but then we found in agreement 
with Cutler and Crump (1936) that rapid fluctuation occurs in any 
soil and that this is true even for soil kept under constant conditions 
in the laboratory. Moreover, for the very same reason, isolated 
observations of the bacterial numbers in a soil may give a false picture 
of the general level of activity. Above all, in our experiments, tempera- 
. ture, moisture and light-weather conditions severally and jointly were 
found to have a marked influence in the microbial numbers. For ob- 
vious reasons all these studies were conducted with sterile samples of the 
soil. 


The most difficult problem was to select proper bacterial species. 
If we only take into consideration the known species of bacteria we realize 
that soil is practically the fount and origin for most of the species, but at 
the same time as Russel (1923) remarked, that it is conceivable that the 
unknown forms of bacteria may far outnumber the known and that the 
defect of the present methods would be that they always leave us in doubt 
as to the completeness of the list of bacteria. Besides, as Cutler and 
Grump (1935) express it, although the soil is a store house for all sorts 
and conditions for bacteria, yet it is probable that only a few among 
them are universally distributed, and these will most certainly be the 
forms which are able to carry out a diversity of chemical reactions. 

With the variety of organisms there are some of the specialised 
types, and in this category may be placed the nitrogen-fixing bacteria. 
For this and various other reasons (chief among others the wide distri- 
bution of Azotobacter in Indian soils) we included Azotobacter chroococcum 
among the species chosen for our studies. The other species were 
selected as typical from the well recognized four main groups of Conn 
(1910) which are as follows : — 

I Large spore forming bacteria, related to Bacillus subdlis^ 
which form about 5 to 10% of the numbers found. 

II Short non-spore forming organism related to Pseudomonas 
fiuorescens that are gelatine liquefiers. These comprise 
another 10%. 

III Short rod forms that liquefy gelatine slowly or not at all, 

and develop colonies very slowly. These form 40-70% 

, of the numbers and are therefore of considerable import- 
ance to the soil. 

IV Micrococci. 

From the soil, on which our studies were made, we could isolate 
JB. mycoides^ subtilis, B. megatherium^ B, vulgaris, P. fuorescens, S. marces* 
cens. Staph, albus. Staph, ciireus. Staph, aurantiacus, A. arogenes, E. coli, P. 
aruginosa and Azotobacter chroococcum in greater numbers than any other 
species. Of these, B. subtilis, S. marcescens, P. aruginosa, Staph, citreus, A. 
arogenes, E. coli and A. chroococcum were strikingly preponderating and so 
we preferred these particular organisms to any other for our experimental 
purposes. B. subtilis^ as is well known, is not only an universally distri- 
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butedi species but it is also one of those preponderating types of spore 
bearers found throughout the world and representing the aerobic bacilli 
and at the same time Conn’s group I. Furthermore B. subtilis is an im- 
portant member of the stable manure (Ruschmann 1927). Physiologi- 
cally too, it is a very active species being a powerful starch hydrolyser 
and ammonia producer. Konig (1903) has shown that this organism can 
produce from cotton-seed meal within five weeks, albumoses, peptones, 
phenylacetic acid, phenyl propionic acid, mercaptan, basic amines, hy- 
drogen sulphide, carbon dioxide, and ammonia ; and, after three months 
indol, indol-acetic acid, skatol and even phenol is formed. It can also 
produce urea from proteins and under certain conditions may even 
hydroly ;c urea to ammonium carbonate, thus bringing about a change 
in ^il nitrogen without a direct action of oxygen according to the 
equation. 


G 0 (NH 2 ) 2 + 2 H 20 ►- (NH 4)2 CO 3 

Much more difficult was to find an uncontested choice to represent 
Conn’s group II, but eventually we preferred P. aeruginosa to P. JIuores- 
cens : Firstly because it was preponderating in our soil sample and 
secondly because it is a representative of a secondary, if not altogether 
primary, pathogenic bacteria and chiefly because it is one of the most 
active organisms, being really pn'olean in its activities. The reports 
of Sohngen (1907), Sciim (1931), Maassen (1901), Fred (1911) and 
Sewerin (1897) show that this species is capable of a diversity of 
chemical activities including nitrogen fixation, denitrification, fat de- 
composition and is also able to utilize aliphatic and cyclic aminoacids 
as its source of energy. To represent the group III of Conn we chose 
A, cerogenes because of its ubiquitous nature, presence on grain, milk, 
faeces, etc., and for its nitrogen fixing and at the same time nitrate 
reducing properties. Moreover the conclusions drawn by Skinner 
(1928), Selim (1931) and Lohnis and Hansen (1921) are adequate 
enough to convince one of its presence or significance in soils. 

As representative of group IV we favoured Staph, citreus. This 
coccus is also one of the most abundantly distributed species present in 
great numbers on skin, mucous membranes, mouth, fish-skin, air, water, 
soil and so on. Moreover staphylococci in general are physiologi- 
cally very active; they can reduce nitrates to nitrites, form hydrogen 
sulphide from proteins, ferment a variety of carbohydrates and decom- 
pose most of the complex proteins including coagulated serum. Thus 
our selection included a representative set of bacteria capable of bring- 
ing about a variety of enzymatic changes. It may be mentioned how- 
ever that a representative species of the cellulose-decomposer was not 
among the list. 

Besides the five species mentioned above, we selected a strain 
of S. marcescens for the study of its influence in the nitrogen status. As 
the old nomenclature of this species suggests itself, viz., Bacterium prodi^ 
giosum^ it is prodigious in nature; it is very aerobic, versatile in its action 
on carbohydrates and other substrates (urea, proteins, fats and nit- 
rates) and is even capable of fixing appreciable amounts of nitrogen 
(Lohnis 1906). It produces a variety ot produces from proteins (Waks- 
man 1932) and a unique number pf acids and alco|iols, including formic 
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acetic, succinic and levolactic acids, ethyl alcohol, acetyl-naethyf-car- 
binol, etc. Above all this species was encountered in relatively large 
numbers in the soil under investigation. 

All these species of bacteria were systematically identified and 
all their physiological capabilities were put to test before they were 
utilized for their influence in the “nitrogen metabolism” in soil. 

It may be desirable in this connection to make some remarks 
in brief, about the various ways in which the nitrogen may be lost to 
the soil. Apart from the losses occiiri'ing in soil due to chemical agen- 
cies (Palacios and Bhat 1042) and the leaching and other actions, mic- 
robial agencies play a significant role: Nitrate, nitrite and ammonfum 
compounds may be reduced to elemental nitrogen in the presence 
of carbon, cellulose and such other organic substance.^. The com- 
plex proteins undergo various types of decomposition depending upon 
the external influences and the micro-organisms involved. But in 
all proteins the fundamental changes may be regarded as more or 
less similar in as much as all of them are hydrolysed first by acids or 
enzymes and broken down to aminoacids. The second stage may be 
considered as the decarboxylation and the deamination of the se acids 
resulting in the formation of ammonia; a third stage may be the for- 
mation of the secondary decomposition products such as amines and 
the final stage ir the oxido-reduction reactions which result in the 
formation of CO 2, NPl3, H2S, H2O, and so on. 

Even though the chemical changes are various, they may be mainly 
considered as following a pattern of the well-known bacterial reac- 
tions, which recently have been elucidated with pure enzymes isolated 
from the bacteria. In general, these changes may be represented 
by the following general formulae, where R stands for the ring or chain 
of the aminoacid. 

1. R. CHNH2 COOH+H2O CHOH COOH+NH3 

2. R. CHNH2 COOH+H2O ^R. CH2OH+CO2+NH3 

3. R. CHNH2 COOH+H2O hR. CHO+HCOOH+NH3 

4. R. CHNH2 COOH yR. CH2NH2+CO2. 

The above reactions do not include the ‘Stickland* reaction or 
others as understood today. Nevertheless, out of the above reactions, 
reactions 2 and 4 are of common occurence among micro-organisms; 
for instance the formation of isoamyl alcohol from leucine and cada- 
verine from lysine. 

The oxidative deamination is also carried out by various aero- 
bic bacteria as for example the formation of iso-valeric acid from leu- 
cine as per the general equation, 

5. R. CHNH2 COOH + O2 y^R. COOH+CO2+NH3. 

It is also possible that a rapid loss of nitrogen occurs in the soil due 
to the final oxidation of proteins to liberate ammonia, thus bringing 
about vital changes in the soil nitrogen balance ; 
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6, 4NH, + 3 02 ^ 6 H 2 O + 2 Na. 

f 

But until we have definite knowledge about all the changes brought 
about by chemical and microbial agencies in the nitrogen status, we 
cannot assert any particular chemical reaction as the only or the chief- 
ly concerned process for explaining the nitrogen changes in soil. 

ExperimentaL — Apart from the control sets (for determining the 
nitrogen contents at the starting point) there were for every bacterial 
culture, 36 experimental samples of soil (5 grams in each) contained 
in 250 cc. Erlenmeyer flasks provided with bacteriological cotton 
plugs. These were divided into two sets of 18 flasks each, and tagged 
as the “sterile” and the “inoculated” series. Out of both the series, 
6 samples were rendered scmi-saj:urated by the addition of 3 cc. of 
ammonia-free distilled water in each of them, and another group 
of 6 samples ^ere water-logged with the addition of 25 cc. of the same 
water aseptically. All the soil samples of the inoculated series were 
then inoculated with 0.1 cc, of an inoculum containing 537,900,000 
cells per cc. as estimated by the opacity and direct count methods. 
In this experiment, a 24 hour growth of S. marcescens w'as made use of 
and in others the remaining chosen species of bacteria. The count was 
different in every case. The 36 samples were then exposed in 3 groups 
at 3 different light-weather conditions, viz., direct sunlight, diffused 
sunlight and darkness, for a period of 30 days. At the end of this 
period the nitrogen contents — both total and soluble — of the specific 
samples were estimated by a standardized and modified Kjeldahl me- 
thod; the values obtained were expressed as parts per million parts 
of the soil, or referred to below as p.p.m. 

In addition to these 36 flasks we had also others kept in identical 
conditions and meant for determining the viability of the bacterial 
forms under the various conditions. These constituted also an emer- 
gency set in so far as they could be used in case contamination was 
detected in the experimental samples. 

The following tables will indicate the losses (or the gain) I'ecorded 
in each of the differently treated samples of both the sterile and the 
inoculated series and under the various light-weather conditions. 
These tables refer to the action of S. marcescens in the soil. 

1. DIRECT SUNLIGHT 

Losses in Nitrogen contents expressed in p.p.m. of the soil 

The +ve sign before the figures indicates a gain in Nitrogen. 


Moisture Condition of the Soilj 

Inoculated Set 

Sterile Set 

Total N. 

Soluble N. 

Total N. 

j Soluble N. 

Dry 

2.40 

+05.80 

1 

105.40 

1 

30,34 

Semi-saturated 

+21.69 

+ 87.64 

64.12 

10.40 

Water logged 

82.20 

+ 108.60 

63.78 

! 38.00 

1 
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We shall not enter on this occasion into elaborate discussion of 
the results; only the main conclusions are drawn below. 

Conclusions . — As compared to the loss occasioned by chemical 
agencies (observable in the steriJe samples) the looses brought about 
in the total nitrogen by S. marcescens are negligible. In all cases there 
is an appreciable gain recorded in the water soluble nitrogen, this 
gain being much more pronounced in the wet samples and attribut- 
able to no other reason than nitrogen fixation (Lohnis 1905). The 
explanation appears to be plausible as it affords actually calculations 
in most of the experiments; where greater complication due to both 
nitrogen fixation (in excess of the initial quantities) and denitrification 
could not occur, as for instance, in the dry samples in the above results 
such a calculation is both valuable and practical. In the inoculated 
samples, although we should expect a loss of 105.40 p.p.m. of total 
nitrogen as indicated in the corresponding sterile sample, we actually 
observe only a loss of 2.40 parts; so the difference of 103 parts of total 
nitrogen (not indicated to have been lost in the inoculated total) must 
have been built up or prevented from being lost by the bacterium. 
This value is almost calculable from the soluble nitrogen and agrees 
with it within the experimental errors. It should however be remem- 
bered that the total nitrogen is made up of both the soluble and the 
insoluble form. Taking the sterile soluble sample, we notice a loss 
of 30.34 parts; in the corresponding inoculated sample we sec actu- 
ally a gain of 65.80 parts, and this gain is recorded in spite of a pre- 
sumable loss of over 30 parts which must have occurred due to the che- 
mical activities. Therefore the actual gain in the inoculated sample 
is the total of the gain recorded and the loss prevented or 66.80 + 30.34 
=96.14 parts of soluble nitrogen. Now the loss prevented in the total 
(103 parts) is comparable with the actual total gain calculable in the 
soluble nitrogen and which is over 96 parts. The slight difference is 
explainable from the bacterial metabolism standpoint. 

The increase in nitrogen appears to be due to accumulation of 
the water soluble form; whether this accumulation is due to a con- 
version of insoluble proteins into soluble form or ammonia or nitrates, 
is not clear from these experiments. The relatively higher gain in the 
soluble nitrogen in the wet samples is evidentally due to the retentive 
action of the moisture (1942 a) postulated before; further elucidation 
of this factor will follow in another paper to be published subsequently. 
Even in this instance, this retentive, action is calculable in terms of so- 
luble nitrogen, and the slight differences in the values are attributable 
to metabolic activities of bacteria. In the water logged samples, still 
another factor come into play; this is the partial anieobiosis afforded 
by the water. This has resulted in a greater loss in the total of the 
inoculated and the soluble of the sterile samples. There is with this a 
tremendous gain in the soluble of the inoculated, obviously due to 
the bacterial origin. 

Now a word must be said about the viability of this bacterium 
in the soil under the experimental conditions. Houston’s report 
(1898) indicates the low resistance of this species; in our experiments 
we found that this organism does not live for 30 days in the dry sample 
exposed to direct sunlight; but in-tbe semi-saturated and water logged 
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soils, slight growth was evident, suggesting thereby its resistance to 

sunlight. The growth was light brown in contrast to the normal rosy- 
red. Under diffused light and in darkness the organism could live 
in all the samples for 50 dayii, th^ growth in the wet samples being 
more luxuriant and normally pigmented than from the correspond- 
ing dry samples. 


2. DIFFUSED LIGHT 

Losses in Nitrogen contents expressed in p.p.m. of the soil 

The +ve sign before the figures indicates a gain in Nitrogen. 


Moisture Condition of the SoiJ | Inoculated Set 

Sterile Set 

: Total N. 1 Soluble N. 

• i 1 1 

Total N. ! Soluble N. 

i 


Dry 

175.84: 

+ 87.04 

87.04 

' 

60.68 

Semi-saturated 

0 

-1-65.80 

44.24 

24.26 

Water logged . . . , 1 

! 

1 120.96 

-j-87.64 

129.40 

! 

24.26 


Conclusions. — The greater losses here are attributable to the better 
chemical action as evidenced from the sterile samples; better oppor- 
tunities were afforded to the bacterial action, and this has resulted in 
greater losses in the total nitrogen, the semi-saturated sample affording 
an exception. The relatively smaller losses in the moist, as compared 
with the dry, afford in this instance too for the calculation of the reten- 
tive action of moisture. The most conspicuous factor is the increase 
in water soluble nitrogen and that too (in one case) despite die losses 
indicated in the sterile samples. The observation that no loss had 
taken place in the semi-satured total leads one to the conclusion that 
this must have been due to the fixation of nitrogen by the bacterium. 
The water logged sample affords actually a definite proof in favour 
of this process ; for the gain recorded in the soluble (inoculated) to- 
gether with the results in the other three samples lead only to this con- 
clusion. This is further supported by the fact that in this, as well as 
other samples exposed under darkness the wet samples of the soil gave 
luxuriant and normal growth of this organism even after an exposure 
of one month. 


3. DARKNESS 

Lossei in Nitrogen contents expressed in p.p.m. of the soil 

The 4 ve sign before the figures indicates a gain in Nitrogen. 


Moisture Condition of the Soil 

Inoculated Set 

Sterile Set 


Total N. 

Soluble N. 

Total N. 

Soluble N. 

Dry 

Semi-saturated 

Water logged 


+66*80 
+87*64 
+ 165*00 

60*66 

186*56 

106*00 

18*88 

66*28 

24*26 
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Concisions.— The probability of nitrogen fixation is made more 

than obvious in these figures obtained for bacterial and corresponding 
chemical action sets. The value of moisture in the retention of soluble 
nitrogen is emphasized. The increase in water soluble nitrogen (whe- 
ther due to conversion of the insoluble in the soluble form or due to 
accumulation of the soluble occasioned by the nitrogen fixation) is 
clearly indicated. The beneficial influence of darkness on the nitrogen 
status is brought to prominence and above all the retentive action 
of moisture and the desirability of S. marcescens in the soil for its nitro- 
gen status is elucidated. 

SUMMARY 

1. Serratia marcescens appears to have a significant influence ^ in 

the nitrogen status of soil in so far as it increases the water soluble 
nitrogen. ^ 

2. The increase in the soluble nitrogen appears to be mainly 
due to nitrogen fixation by this species. 

3. Semi-saturation of the soil by water is undeniably benefi- 
cial to the nitrogen retention in soil. 

4. S. marcescens can live in soil in all the samples of the soil for 
30 days, the dry sample exposed to direct sunlight being the only ex- 
ception. 
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The Influence of Bacillus subtilis in the Nitrogen 
Status of Soil 

I N the previous communication the influence of S. marcescens was 
the subject of study, and all the procedures and methods out- 
lined therein were also rigidly followed in this case. The only 
difference was that in this instance B. subtilis^ an organism absolutely 
different in morphological, staining and physiological characters was 
employed. It must also be pointed out in this connection that the 
spore-bearers are the most active group of bacteria in soils and B. sub- 
tilts, which is the type species of the aerobic spore-bearing bacilli, is 
indeed one of the most powerfiil organisms as may be judged from 
its character. Besides being a strong starch hydrolyser, this species has 
been found Konig (1903) to be a very powerful protein decomposer 
forming any number of intermediate products. The general proper- 
ties of the two organisms being widely different, it is not surprising 
to find great differences in the results obtained. 

After the preparation of the 36 experimental samples of the soil 
(the same soil as used in the previous instance) as detailed out in the 
previous paper, 18 of the samples constituting the “inoculated” series 
were each inoculated with 0.1 cc. of a young jB. subtilis suspension, 
numbering 246,600,000 cells per cc. The flasks were exposed to differ- 
ent light-weather conditions and at the end of 30 days examined for 
nitrogen contents and the viability of the bacteria. The results ob- 
tained are reported below. 

1, DIRECT SUNLIGHT 

Losses in Nitrogen contents expressed in p.p.m. of the soil 


The -bve sign before the figures indicates a gain in Nitrogen. 


Moisture Condition of the Soil | 

Inoculated Set 

Sterile Set 


Total N. 

Soluble N. 

Total N. 

Soluble N. 

1 

Dry 

Semi-saturated 

Water logged 

110- 04 
110-04 
219*80 

0 

+21*60 
+ 66*80 

105-40 

64*12 

63*78 



Conclusions . — The results indicate that in the dry state this or- 
ganism has no special role to play in depleting the total nitrogen of the 
soil. However the loss averted in the soluble nitrogen of the inocu- 
lated set indicates that this organism has either exerted a “protec- 
tive” action on the soluble nitrogen as evidenced in the studies with 
Cellulose (1942) or some soluble nitrogen has been produced from the 
insoluble form. Both the activities appear to be the case as the other 
inoculated experiments will indicate. 

In the semi-saturated sample a greater loss is evident in the inocu- 
lated sample as compared to the corresponding sterile one and this 
is a dear evidence of the B. subtilis activity. From the relatively lower 
loss in sterile set here as compared to the dry sample, the retentive 
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action of moisture on the soluble nitrogen becomes evident. As a 
matter of fact, as we have done repeatedly, the smaller loss is attribut- 
able to the retentive action of the moisture and this is calculable with 
exactness in many a case. In this experiment, to indicate the gene- 
ral trend of the effect, calculations are made and tabulated below : 

SUNLIGHT : SOLUBLE NITROGEN 


The +ve sign before the figures indicates a gain in Nitrogen. 


Gain or Loss in 

B. subtilis Inoculated 

Sterile 

Dry sample . . 

0 

30-34 

#• 

Semi-saturated sample 

+21*60 

10-40 


Difference 

21-60 

‘19-94 


This is in clear evidence of the retentive action of moisture on hold- 
ing back the soluble nitrogen of the soil to a tune of some 20 p.p.m. dur- 
ing the course of 30 days. 


Coming now to the water logged samples we see that great loss has 
taken place in the total nitrogen of the inoculated series and this is clearly 
attributable to the bacterial activity. The insoluble nitrogen is being 
continuously changed into soluble form and lost. Some of course is 
utilized for building up of the cell-material. The over-all picture 
however shows an increase in soluble nitrogen. The growth of bacilli 
was found heaviest in this case (as evidenced from the cultural studies) 
and therefore jhe greater losses cannot be attributed to any other factor. 
Besides, it is well known that under certain conditions, the addition of 
organic matter, straw, etc. (charged with B, subtilis) into the soil may 
result in the loss of soil fertility presumably due to the nitrate reduction 
and other activities. 

2. DIFFUSED LIGHT 
Losses in Nitrogen contents expressed in p.p.m. of the soil 


The 4-ve sign before the figures indicates a gain in Nitrogen. 


Moisture Condition of the Soil 

Inoculated Set 

Sterile Set 


Total N. j 

Soluble N. 

Total N. 

Soluble N. 

Dry . . 

Semi-saturated 

Water logged 

77.28 

44.24 

44.24 

+31.60 

+44.00 

+44.00 

87.04 

44.24 

129.40 

00.68 

24.26 

24.26 


Conclusions . — In the inoculated dry samples the relatively small loss 
is evident ; this is surprizing when we come to think that this smaller 
loss took place in spite of chemical ^encies which deplete the soil even 
in the sterile condition. We have in a previous paper (1942) actually 
reported the greater loss due to the light effect and in another (1942) 
the protective action of celluloste. These two factors are presumably 
tesponsibie Ipr ^ snialler loss in the inoculated samples in this instance. 
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Actually, these experiments afford an opportunity to examine the 
exact nature of light rays on soluble nitrogen. Comparing the dry sam- 
ples in this case with those in the previous chart (No. 1) we can derive 
the effect of light rays in terms of nitrogen loss. The condition holds 
good, we have noticed, in many instances. 

Experimentally it is as follows : — » 

DRY SAMPLES : LOSS IN NITROGEN 


Light 

Diffused Light 

^Total Nitrogen j 

Soluble Nitrogen 

Total Nitrogen 

Soluble Nitrogen 

110.04 . ^ 

0 

77.28 

4-31.50 


i 

1 


(Gain) 


The difference in the total nitrogen is 32.76 (110.04 — 77.28=32.76) 
p.p.m. In the soluble nitrogen it is 31.60 (the gain recorded) p.p.m. 
The loss averted in the soluble is as a result of soluble nitrogen formed 
by bacteria from the insoluble. Under diffused light there is actually a 
gain of 31.60 parts which corresponds, within experimental errors, with 
the total amount saved from the total nitrogen sample in the diffused 
light, viz-) 32.76 parts. So approximately the sunlight alone (presum- 
ably heat also) can deplete the soil of its nitrogen, and in this instance it 
amounts to about 32 p.p.m. during the course of 30 days. That the 
nitrogen is lost in the soil has been shown in the past by the present au- 
thors as well as by Fazal-ud-uddin (1934). 

In the semi-saturated conditions where the bacilli had grown to 
enormous numbers we observe a smaller loss. This is in conformity with 
our results reported from time to time that moisture has a retentive action 
on soluble nitrogen. Same amount of loss is seen in both the sterile and 
the inoculated with regards to the total nitrogen. The increase in the 
soluble in the inoculated set is due to the conversion of insoluble nitrogen 
^ in the soluble form. The gain recorded here together with the loss 
averted (+4:4.00+24.26=68.26) gives a rough measure of the total 
activity of B. subtilis on insoluble nitrogen, from the point of view of its 
conversion of the insoluble to the soluble form. 

Now we come to the water logged samples. In spite of its denitri- 
fication activities, B. subtilis shows here a smaller loss ; this, together with 
the increase in water soluble nitrogen cannot be explained on any other 
basis than the “protective” action of B. subtilis and for which we have 
seen some evidences before. The relatively smaller loss in the inoculat- 
ed and the greater loss in the sterile looks anamalous, but it should be 
noted that better stauration of CO 2 is possible in the dark (and cool) 
place and that water-logging afforded this opportunity. In the inoculated 
on the other hand, ammonia production is definitely possible by deami- 
nation and this could only result in forming ammonium carbonate rather 
than a direct action of CO 2 on soil nitrogen. Besides the anaerobic 
conditions would prevent nitrification (photo chemical) and this means 
tjbe chances of denitrification are also minimized* * 
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3. DARKNESS 

Losses in Nitrogen contents expressed in p,p.m. of the soil 

The “t“ve sign before the figures indicates a gain in Nitrogen. 


Moisture Coruliuon of the Soil 

Inoculated Set 

Sterile Set 

Total N. 

j Soluble N. 

1 

Total N. 

i Soluble N. 

Dry 

1 64.34 

0 

60.66 

18.88 

Semi-saturated 

1 44.24 

22.12 

186.66 

CO. 28 

Water logged 

: 175.84 

0 

r 

106.00 

I 24.26 


Conclusions. — In the dry sample the loss is definitely less than that 
recorded for sunlight or diffused light ; thus the destructive action of 
light rays is made more than evident. Under diffused light condition 
there was however a gain in soluble nitrogen of the inoculated sample, 
but that gain is not evident here. In the case of semi-saturated samples 
here a further striking point is the enormous loss in the sterile sample 
and the relatively small loss in the inoculated. The postulated “pro- 
tective” action of B. subiilis thus asserts itself. The strange phenomenon 
however is the loss in soluble nitrogen of the semi-saturated sample as 
compared with the other two samples wherein the nitrogen level was 
maintained even after an exposure of one month. This cannot be easily 
explained from these experiments unless we presume the greater loss to 
be occasioned by chemical agencies ; towards this there is considerable 
evidence as may be observed from the losses recorded for the correspond- 
ing sterile series. The greater loss in the water logged is clearly attri- 
butable to the bacterial activities. 

SUMMARY 

1. B. subiilis is most active in bringing about nitrogen fluctuations 
in soil under the influence of direct sunlight where it thrives 
for 30 days. 

2. B. subiilis converts the insoluble nitrogen into soluble form and 
maintains the soluble nitrogen level, or even increases it. 

3. Direct sunlight and darkness are more detrimental to soil nitro- 
gen than diffused light when the soil has B, subiilis in it. 

4. B, subiilis exerts a “protective” action against the “weathering” 
of the soil Nitrogen. 

5. The exact mechanism of the “protective” action cannot be 
explained from the fragmentary data available at present. 
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SOME OBSERVATIONS ON THE 
SPORELINGS AND ADULT PLANTS OF 

MARSILEA QUADRIFOLIA Linn. 

By T. S. Mahabale and G. H. Gorji, 

Royal Institute of Science, Bombay 
» 

INTRODUCTION 

T WO species of Marsilea found in the vicinity of Ahmedabad were 
identified to be M, quadrifolia Linn, and M, minuta Linn, by the au- 
thorities of the Royal Botanic Gardens Kew and Calcutta. Of the 
two species M, quadrifolia is much more common than the other and 
thrives best in the temporary ponds formed after the monscons. It 
produces sporocarps by the end of December when most of the ponds 
get dried up. Quite a large number of sporocarps along with rhizomes 
are left at the bottom of the ponds in summer and sprout again next 
year after the rains have set in. The mucilaginous cords come out from 
the sporocarps bearing sori and the germ plants are produced in about 
20 days. Many such sporelings of M. quadrifolia were collected by the 
senior author in July 1941 and were given to the junior author for study. 
On consulting the literature it was found that the morphology or anatomy 
of these in any of the Indian species of the genus have not been described 
and hence it was thought worthwhile to record the observations made on 
them along those made on the leaves of the adult plants of the same 
species. 


THE SPORELINGS 

Figs. 1 and 2 show two typical sporelings of the species and the 
morphology of the leaflets found on them is shown in Figs. 3-9. It is 
well known that the shape of the adult leaf in many ferns is attained 
through a succession of juvenile forms. These have been described in 
Osmunda, Aneimiay PteriSy Botrychiurriy HelminthosiachySy MatonWy Dipterisy 
etc., by Goebel (1904), Chandler (1905), Stephenson (1907), De Bruyn 
(1911), Gwynne-Vaughan (1911), Bower (1916, 1923), Lang (1924) 
and others. They have also been described in a species of MarsikCy 
M, Ernesti by Braun (1870) many years ago. A careful comparison of 
the material collected with the observations made by others brought 
out some stages which have not been previously recorded and hence 
these will be described in detail here. 





SOMte OBSERVATIONS ON 'MAR8ILEA QUADRIFOLIA’ UNN. 

^A. Juvenile leaves . — The leaf of Marsilea is not quadrifoliate ab initio. 
The young sporelings show hcterophylly beginning with a simple aci- 
eular or lanceolate leaf (Figs. 1-3) and end in a quadrifoliate leaf charac- 
teristic of the adult plant (Fig. 11). The first leaf on the germ plant 
is cither acicular or lanceolate or linear-lanceolate (Figs. 1 and 3). The 
second, third and fourth leaves in succession are also simple and have 
respectively ovate, spathulate, and lobed lamina with a small notch at its 
apex (Figs. 4-6). The fifth leaf on the germ plant is generally bi-foliatc 
(Fig. 7) but at times trifoliate (Fig, 8). Strangely enough in a recent 
.study of the “seedlings” of Regnellidium diphyllum. Higinbotham (11)42) 
has found more or less similar stages which culminate in a bifoliate leaf 
in that genus and stop there. The adult leaf in Regnellidium^ is bifoliate 
(Fig. 28) but sometimes one comes across a slightly altered form as shown 
in Fig. 2D. The trifoliate leaves nbticed here either in the juvenile stages 
or in the adult plants as those shown in Fig. 17 have not been depicted 
either by Brafin (1870) or by Bower (1923). The significance of the tri- 
foliate leaves lies in the fact that such a trifoliate condition as a purely 
transitionery form is noticeable in many species ofAneimia^ mdLygodium 
belonging to Schizaeacetc to which the Marsileaceac is said to be allied, 
and in the “seedlings” of Osmunda regalis, Maionia pectinata, Bolrychium 
virginiamm, and Hclminthostachys zeylanica. The sixth leaf on the germ 
plant is four-lo})cd with pinnae incompletely separated and shows asym- 
metrical dichotomy thrice (Fig. 9). All other leaves after this stage 
are quadrifoliate. 

B. The venation of juvenile leaves . — The venation in all leaves whether 
juvenile or adult is netted (Figs. 4-9 and Fig. 21), and shows progressive 
dichotomy of the leaf trace, symmetrical (Figs. 4-7) or asymmetrical 
(Figs. 8 and 9) . It shows cross connections and anastomoses at the margin 
of the leaf (Figs. 6-9 and 21). This is generally believed to be due to the 
expanding lamina of the leaf. 



Fig. 10» Stages in the stelar transition in the stem of a germ plant of Marsilea quadrifolia Linn, from 
protostele to amphiphloic siphonostcle x 16, 

En — Outer endodennis ; X — Xylem ; P — Pith. 


1 I am thankful to Professor B. Sahni for the material of Regnellidium who has successfully intro- 
duced this plant from Brazil into India and it is growing quite well in his gardens at Almora and in the 
University Botanic Gardens at Lucknow. . — T. S. M. 
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G. The stele in the stem of the germ plant . — The adult stem of Marsika 
is dorsivcntral and has an amphiphloic siphonostelc. The germ plants 
on the contrary are not dorsivcntral in the beginning but rather erect 
(Fig. 2) and also do not possess amphiphloic siphonostelc (Fig. 10), 
A study of the serial sections of the stem of the germ plants showed that 
at the base of the young stem a little below the first leaf, the. stele consists 
of a solid core of xylem with a few tracheids only (Fig. 10 A). This 
strand gets medullated at the first leaf gap and is converted into an 
irregular or regular semilunar core of xylem cells perforated by pith 
in the middle (Fig. 10 B). The leaf tracer to the second and third leaf 
are given out alternately, widening the leaf gap, and the endodermis 



Figs. 11*21. Adult leaves of MarsiltQ quadrifolia Linn, x N. S. 

Fig. 11. A typical quadrifoliate leaf. Fig. 12. A and B. Two leaves in which 
the two pairs of leaflets are arranged in the same plane. Figs. 13*15. Leaves with 
one small pinna. Fig. 16. A leaf with five pinnae. Fig. 17. A leaf with three 
pinnae. Fig. 18. A leaf with two pinnae. Fig, 19, An abnormal leaf with three 
pinnae and a spine indicated by the arrow. Fig. 20. A leaf with two pinnae and 
two spines below them. Fig, 21. The nctworlc of veins in the bifoliate leaf shown in 
Fig. 18 magnified X 
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comes to lie on the inner side also. After the fourth leaf gap the struc- 
ture* of the rhizome becomes distinctly dorsivcntral and forms a sole- 
nostele which persists throughout the life of the plant in the adult stem. 

THE ADULT LEAF 

The adult leaf of M, quadrifolia and also in all other species consisti, 
of two pairs of leaflets arranged one over the other in a decussate manner 
(Fig. 11). This arrangement of the pinnae, however, is sometimes 
altered as shown in Fig. 12 A and B by the arrangement of both the 
pairs of pinnae lying in the same plane. Occasionally the shape, size, 
and number also of the adult leaflets vary in normal and healthy leaves 
an^ one comes across such specimens as are shown in Figs. 13-18. 



Figs. 22-27* MultifoUate leaves of Marsilea quadrifolia Lina, collected at Amata* 
para, Bihar. X N, S. 

Fig. 22. A leaf with five pinnae. Fig. 23. A leaf with six pinnae. Fig. 24. 
A leaf with seven pinnae. Fig. 25. A leaf with eight pinnae. Figs. 26 and 27. 
Leaves with eight and seven pinnae shown on the dorsal surface to show the dlcho* 
tomy of the leaf trace on the abaxial side. 

Fiffs, 28 and 29* Two adult leaves of Re^fullidium diphyllum Lind, x J N. S. 
Note the slightly fissioned leaflet in Fig, 29. * 
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Of these, the specimens in Figs. 13-15 had three large leaflets and one 
small leaflet, whereas the specimen shown in Fig. 16 had five leaflets, 
three small proximal ones and two large distal ones. Generally the 
proximal pair of leaflets is smaller than the distal ones. In the leaf 
shown in Fig. 17, there are three leaflets and in the one shown in Fig. 18 
there are only two, such as those that were noticed in the juvinile stages 
ofthe plant {Cf. Figs. 17, 18 with Figs. 7 and 8). In the specimen shown 
in Fig. 19, one of the leaflets in the proximal pair has been replaced by a 
small tooth resembling the one found on the adaxial surface of the sporo- 
carp; whereas in the specimen shown in Fig. 20, both the leaflets ofthe 
proximal pair have been replaced by two small spines or teeth. On clear- 
ing these in xylol, it was noticed that they had a small vascular trace. 
Evidently these are rather curious structures in the vegetative leaves 
of Marsilea, 

In some of the leaves of the same species, recently collected by one 
of us* (T. S. M.) at Amarapara in the Santhal Pergimnah, Bihar, there 
were 5, 0, 7 and even 8 leaflets in some adult leaves (Figs. 22-27). The 
vascular supply oi tlic 7 — and 8 — leaved forms clearly showed that 3 or 4 
pairs of leaflets were fonne d by the process of repeated symmetrical or 
asymmetrical dichotomy of the leaf trace in a scorpioid manner, not- 
withstanding their apparently wlioiicd appearance (C/. Figs. 24 and 25 and 
26 and 27) . In iliese leaves the pairs of leaflets were very closely arranged 
and due to their large number gave an impression of a whorl of leaflets 
arranged on the petieJe, which however is not true (see Figs. 26 and 27). 
To the best of our kncAvledge, leaves with 3, 5, 7 or 8 leaflets have not 
so far been recorded. Velenovsky (1905) has figured a leaf with 3 pairs 
of leaflets one aljove the other like the two pairs in the specimen shown 
inFig.T2B, but the arrangement of lealleU in the present case of 3-, 6-, 7-, 
or 8- leaved f^orms was distinctly scorpioid. Possibly the ancestors of 
the Marsilcaceac wen; plants with large leaves bearing many pairs of 
pinnae arranged in a scorpioid manner from which the quadrifoliate 
leaf of the living genus Marsilea has been derived by the process of reduc- 
tion. 


From the study ofthe above hicts, it is quite clear 

(i) that the leaves in their ontogeny are heterophyllous, the quadri- 
foliate condition being the result of asymmetrical dichotomy ofthe leaf 
trace ; 

(ii) that the number of leaflets in an adult leaf may be 3, 5, 6, 7 
or 8 ; and 

(iii) that one or both the leaflets in the lower pair of pinnae in a 
leaf may be replaced by small teeth-like projections or spines similar 
to those on the sporocarp. 


* These were found in a small pond by* the riverside at Amarapara and were 
perfectly healthy. In al>out half an hour not less titan 12 of them were collected. 

--T. S. M. 
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. THEORETICAL CONSIDERATIONS 

Two rival opinions on the formation of such juvenile leaves are 
held among others by Bower (1923) and by Goebel (1900). According 
to Goebel (1900) these leaves are arrested formations; as by starving 
the plants and then cultivating them on a substratum deficient in neces- 
sary food material, it is possible to produce a form of leaf which is 
considered to be found in the juvenile state only. From this Goebel 
(1900) suggested, that such juvenile leaves merely represent ill- fed or 
arrested organs. But as against this view, it may be stated that the present 
leaves showing shapes or number other than the usual ones, although 
small in size, were perfectly healthy and had no arrested apex or an apical 
ceil at their tips. It is difficult, therefore, to look upon these as arrested 
ofgans. Possibly as Bower (1923) maintains they represent successive 
stages in the ontogeny of the leaf, following increase in the size and form 
of the plane. Viewed in this light the bifoliate, trifoliate or multifoliate 
leaves, sometimes noticeable in the adult plants, are to be considered 
as examples of morphological reversion. 

This interpretation gains some further ground from the fact that 
the first cotyledonary leaf of Marsilea and the monotypic Brazilian 
genus Regnellidium are acicular or linear like the adult leaf of Pilularia; 
the fifth leaf on the germ plant of Marsilea and the adult Regnellidium 

di-phyllum is bifoliate. In some other “seedlings” of Marsilea the fifih leaf 
is trifoliate as in Aneimia and other members of the Schizaeaceae. The 
adult leaf of Marsilea no doubt progresses beyond this stage, but it is 
possible that it may have been derived from an ancestral form having 
a much larger compound leaf with many pinnae. All these stages, 
therefore, illustrate the principal of “Recapitulation,** a conclusion, 
which is also borne out by the consideration of the vasoular anatomy of 
the stele in the stem of the young plant. 

The other burning question in the morphology of Marsilea is the 
nature of its sporocarp. Many competent authors such as Johnson 
(i898a), Goebel (1904), Shattuck (1910), Eames (1936), Smith (1938) 
hold that the sporocarp in Marsilea is foliar in nature, the clearest 
evidence for which is supplied by the study of its vascular anatomy. 
It is supposed to have been formed by the fusion of the distal pair of 
pinnae with the lower pair of pinnae suppressed. The suppressed 
leafiets are represented on the sporocarp by small teeth or tubercles. 
In most of the species of Marsilea the lower tooth is stout and the upper 
one is slender, though in some rare species both the teeth are said to be 
absent. In Pilularia the lower teeth form a small rounded protuberance 
at the base of the sporocarp, to which a vascular supply has been noticed 
by Johnson (1898b). The upper tooth is absent in Pilularia, In Regnel-^ 
lidium both these teeth are absent but there is a distinct scarlet-coloured 
raphe on the sporocarp. The importance of this structure in inter- 
preting the morphological nature of the sporocarp therefore is obvious* 
Apart from the vascular anatomy, the facts about which are welknown, 
the present study adds one more point in favour of the foliar theory, 
namely, that one or both the leaflets in the lower pair of pinnae in a 
quadrifoliate leaf may be replaced by a small spine or spines as those on 
the sporocarp. This confirms the foliar nature of the sporocarp as the 
teeth similar to those on the sporocarp are found in the place of the lower 
pair of pinnae in a leaf, 


II 
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T he H-ion concentration gives an idea of the acidic or basic nature 
of the substance analysed. The sodium chloride-content of the 
cell-sap of the mangrove leaves is responsible for the changes and 
nature of the osmotic pressure of the sap. ♦ 

Not only is the H-ion concentration of the cell-sap important but 
also that of the sea-water, for the distribution of sea and salt marsh 
vegetation is dependent upon it. This view is expressed by Hoyt (9) 
in his study of the effect of light and of the turbidity of water on 
the vertical distribution of marine algae at Beaufort. The effect of 
light and of the H-ion concentration on the growth of certain algae 
was recorded by Gail (7). But there still remains a large amount of 
work to be done on sea-water. The pH value of sea-water depends 
on its oxygen content as shown by Helland-Hansen (8). The photo- 
synthetic activity of the algal flora in summer raises the oxygen content 
of the sea water and consequently its pH value is on the alkaline side 
during the summer months. The high alkalinity of sea water is due 
to the photosynthetic activity of the Plankton and attached algae. Re- 
sults obtained by McGledon (11) showed a lower pH in the morning 
and a higher in the evening of sea water. It is also dependent upon 
temperature as shown by the same author. 

According to Mayer (10) . for every fall of one degree in the tem- 
perature there is a corresponding fall of 0.01 in the pH of water. It 
has also been found that the presence of magnesium hydroxide in sea 
water raises its pH value to a higher degree than calcium hydroxide, 
though the OH-ion concentration produced by the former is less 
than that of the latter. This may perhaps be due to the smaller solu- 
bility of calcium carbonate. 
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According to Atkins (1), who has extensively studied the H-ion 
concentration of sea-water at Plymouth, the sea-water may becctoe 
as alkaline as pH 9.7 due to very active photosynthesis. This it does 
in virtue of the presence of magnesium salts since the limiting pH value 
of magnesium carbonate is pH 10.0 ; the same holds good for magnesium 
hydroxide. Calcium carbonate in the form of pure calcite, gives a limit- 
ing value of pH 9.0, The alkalinity of the water of the Sound varies 
slightly with the tide and a drop of pH 0.50 may be observed between 
high and low water, i,e.y the pH value of sea-water at Sound changes bet- 
ween the high and the low tide. The H-ion concentration of sea-water 
surrounding algae shows more alkalinity than the general mass of the 
water. The H-ipn concentration of sea- water shows varations during 
the year' ; thus in July the water of the Sound is definitely more alkaline 
than that of the open sea, while from August to January the condition 
is reversed. In the open sea between July and December the pH value 
varies from pH 8.27 to 8.14, in April it is pH 8.24. r 

The same author found that pH value at all stations rose from 
December and January to maximum in May and August, the former 
being more marked. A well defined minimum was observed in July. 
In winter the Sound water was less alkaline than that of the sea. In 
summer the difference was not so marked. 

Similarly the changes in the salinity owing to the influence of the 
river water were observed. Both the temperature and the pH value 
show that the vertical mixing of the water is at all times thorough at 
places not well out to sea, whereas at stations far away inwards, the 

J )henomenon is less marked. According to him this appears to be a 
actor of considerable biological importance. 

The maximum pH in May corresponds with the maximum average 
number of hours of sunshine rather than with the length of the day, 
which reaches a maximum in June. 

In winter, pH value and temperature lead to a carbon dioxide 
estimate of 0.17 mm., which in May is reduced to 0.13 mm. A well 
marked maximum in May, followed by a depression in June and July 
1922 is not found in 1923 during summer months of which the water 
increased in alkalinity, until August, when it slowly decreased. This 
appears to be due to the absence of stormy and wet weather in June 
and July 1923. In a general way the pH maxima may be correlated 
with the diatom maxima in early summer and in autumn. 

Cooper and Pasha (4 & 5) while studying osmotic pressure and 
H-ion concentration of the sea weeds in relation to those of sea-water 
near Bombay, found that the H-ion concentration of the sea-water is 
one of the important factors which determine the distribution of algal 
forms. In this study they used the indicator method as developed 
by Clark (3) for the H-ion concentration of sea-water and cell-sap. 
They found the pH of sea-water between 8.21 to 8.31 and a variation 
was obtained of the sea water-in-pools from 8.0 to 8.21. The pH 
value of the cell-sap of all the algal species studied was remarkably 
uniform. It only fluctuated between 6.6 to 7.0, showing thereby that the 
cell-sap of the algae was nearly neutral. This is a point of importance, 
according to them, as generally, the cell-sap of higher plants is aeWie 
in nature. The same authors account for the lesser acidity of the cb^l-^ 
sap to the alkalinity the sea-water in which they remain immersed. 
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It will be seen from the above review that a certain amount of work 
has been done on the effect of external factors on the growth and dis- 
tribution of the marine algae. In spite of the importance of the H-ion 
study no determination of the H-ion concentration of the sea- water 
in relation to the mangrove vegetation has been made in the tropical 
seas, and hence it was decided to determine the pH value of the man- 
grove cell-sap, sea water and soil solution. 

Methods 

The detailed methods of extracting the cell-sap, the collection of 
sea-water samples and the preparation of the soil solution have already 
been dealt with in our previous paper (2). 

^ The pH of all the three solutions was determined electrometri- 
cally as mentioned previously arid mean of the three readings taken. 

Results and Discussions 

Tables 1 and 2 give the pH values of the cell-sap of the leaves of 
Avicennia alba Bl., sea-water and the soil solution of the samples under 
the same area. The sampler, that were collected from the Golaba reclama- 
tion area for the determination of the chloride-content, were used in the 
determination of pH of the cell-sap. But in the case of sea-water and 
soil solutions, separate samples were taken at the same time, as des- 
cribed already, in our previous work (2). 

Table 1 

Readings of pH values of sea-water^ soil solution 
and leaf ccll-sap of Avicennia alba from Colaba 

[Seasonal Series) , 


Dale 

Sea-water 

Soil-Solution 

Leaf Cell-sap 

Season 

in H2 0 

in KCi 

9 - 9-36 

8*60 

7-06 

6*92 


Rainy 

30 - 9-36 

8-00 

6-91 

6-81 

.. 


14 - 10-36 

8*30 

6*80 

6*62 



30 - 10-36 

8*10 

C -78 

6*49 



21 - 11-36 

8*50 

6-70 

6*72 

, . 

Cold 

18 - 12-30 

8-50 

6*70 

6*72 



29 - 1-37 

8*73 

7*08 

6*73 



27 - 2-37 

8*73 

0*78 

6*65 

1 6*36 


22 - 3-37 

8*03 

C ’78 

C -61 

! 6*97 


22 - 4-37 

7*89 

6*83 ! 

1 6-00 

6*22 

Hot 

18 - 5-37 

, 8*07 

6*83 1 

1 6-60 

6*14 


18-6-37 

8*36 

7*15 

6*46 

6*24 


16-7-37 

8*64 

7*26 

6*76 

6*21 


23-8-37 

8*16 

1 7*02 

6*69 

6*86 

Rainy 

23-9-37 

• 8*20 

I 7*16 

6-82 1 

5*83 


7-10^37 

8*53 

6*81 

6*64 

6*90 


1941-37 

8*45 

6*84 

6*64 

4*60 

Gold 

842-37 

8*73 

7*03 

6*96 

5*88 

■MM 
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Tabus 3 

Readings of pH values of sea-^water, soil solution 
and leaf cell^sap of Avicennia alba from Colaba 

( Weekly Series) 


Date 

Sea-water 

Soil-Solution 

Leaf Gcll-sap 

Season 

in H 2 O 

6*80 

7*03 

6*78 

6*78 

6*84 

7*46 

6*86 

7*33 

in KCl j 

- 6*76 
6*62 
6*63 
6*61 
6*81 
6*73 
6*70 
6*70 

5-8-39 

12-8-39 

19-8-39 

2-9-39 

0.9-39 

15-9-39 

23-9-39 

30-9-39 

7-92 

7- 95 

8- 68 
8*83 
8*36 
8*35 
7-73 
7-64 

6*18 

6*87 

6*78 

6*78 " 

6*85 

6*96 

5*96 

6*06 

Rainy 

5-10.39 


7‘8l 

6*81 

6*70 

5-08 


13-10-39 


8-16 

6*77 

6*67 

6*00 


20-10-39 


8-42 

7*21 

6*72 

6*89 


26-10-39 


7*95 

7-29 

6*72 

6-20 


2-11-39 


8*64 

6-83 

6*73 

6*88 


8-11-39 


7*85 

6*71 

6*81 

6*73 


17-11-39 


8-20 

6*82 

6*73 

6*11 


23-11-39 


7*86 

7*11 

6*72 

6*85 


30-11-39 


7-77 

6*78 

6*86 

6*61 

Gold 

7-12-39 


8-06 

6*88 

6*85 

6*01 


14-12-39 


8-16 

6*69 

6*72 

003 


21-12-39 


8*35 

6*77 

6*72 

6*88 


28-12-39 


8*54 

6*54 

6*66 

6-95 


4-1-40 


8*06 

6 75 

6*69 

6-93 


11-1-40 


8*16 

6*73 

6*62 

6*19 


18-1-40 


8*20 

6*66 

6*51 

6*08 


22-1-40 


7-95 

6*68 

7*04 

5*97 


26-1-40 


8*05 

6-58 

6*64 

6*74 


1-2-40 


7*66 

6*63 

6*54 

6*07 


8-2-40 


7*68 

6*60 

6*61 

6.04 


16-2-40 


8*19 

6*56 

6*63 

6*04 

Hot 

22-2-40 


8*62 

6*56 

6*67 

6*03 


29-2-40 


8*31 

6*56 

6*72 

6*12 



It will be seen from Tables 1 and 2 and Figs. 1 and 2 that 12 monthly 
readings from February 1937 to January 1938, and 32 weekly readings 
from 6th August 1939 to 29th February 1940, of the cell-sap of the 
adult leaves of Avicennia alba and 6 weekly readings of the young 
leaves, were recorded ; while for the sea-water 19 monthly readings 
from 9th September 1936 to 18th January 1938 and 32 weekly readings 
from 6th August 1939 to 29th February 1940 were noted. Further 
18 monthly readings of the soil solutions in water and KCl (from 9th 
September 1936 to 18th January 1938) were made, and again 32 weekly 
readings of the same solutions from 5th August 1939 to 29th Febru- 
ary 1940 were noted* 
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Seasonal Variations : — It is apparent from Table 3 of the yearly rneaH) 
thit on the average the pH value of the cell-^sap is 5,96, that of sea- 
water S.22 and of soil solutions in water and in KCl <6.86 and 6.69 res- 
pectively. There is not much difference in the values of the . monthly 
and weekly series. 

Table 3 


{Tearly Mean) 




Soil-Solution 


Series 

Sca-waSer 



Leaf GelLsap 

% 

• 

inHaO 

in KGl 1 


Monthly 

8-37 

6-93 

6*69 

6*84 

Weekly ® 

8*13 

6-80 

6-70 

6*99 

Average 

8*22 

6-85 

6-69 

5*95 


From this it is evident that the cell-sap is distinctly acidic, tfie soil 
solutions less so or almost neutral as they have pH values very near about 
7 and the sea-water is distinctly alkaline with pH more than 8. 


The above results for the cell-sap and sea-water confirm those of 
Cooper and Pasha (4 & 5) and of Atkins (1) who have determined 
the pH of sea-water at different seasons. But tlhe Hydrogen-ion con- 
centration of these solutions do not merely differ in average yearly 
values but also in different seasons as can be seen from Table 4, 

* 

Table 4 

* Monsoon 




1 Soil-Solution 


Series 

Sea-water 



LeaTGell-sap 



in H 2 O 

inKCl 


Monthly 

8*32 

7*09 

6*74 

6*03 

Weekly 

8*18 

6*98 

6*69 

6*06 

Average 

8*24 

703 

6*71 

6*06 


COLD 


.'/'Series';. 

Sea-watdr 

1 St^l-Soliitinn 

Leaf Gdl-sap 

in HgO 

in KGl 

Monthly 

Weekly 

8*30 

8*12 

6*84 

6*70 

6*69 

6*72 

6*68 

6*96 

Averaffe 

8*23 

6*81 

6*71 

?•«» 
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Series 

Sea-water 

Soil-Solution 

Leaf Cell-sap 

in H 2 O 

in KCl 

Monthly 

8-18 

6-82 

6-61 

I 6-92 

Weekly 

8-07 

1 

6*56 

6-63 

606 

Average 

8*12 

1 

6-67 

1 

6-62 

1 5-99 

"" 7 


The monsoon mean value of the cell-sap is 6.05, for the sea-water 
is 8.24: and for the soil solution in H 2 O and in KCl arc 7.03 and 6.71 
respectively. There is very little difference between the monthly and 
weekly series of all these solutions. The monsoon values are ^ways 
higher than of other seasons, i.e., the cell-sap gets less acidic, the soil- 
solution almost neutral and the sea-water more alkaline. This can 
be explained on the fact of the dilution of the sea-water near the shores 
and is supported by Atkin’s work (1). 

Another reason for change to alkalinity of the sea-water in the 
monsoon, is that the pH depends also on its oxygen content, as mentioned 
above by Helland-Hansen (8). According to him the photosynthetic 
activity of the algal flora at the end of summer, raises the oxygen content 
of the sea-water and hence its pH. This statement is proved by the 
present investigation. * It is found that near the Colaba Reclamation 
area, the mangrove vegetation is more often surrounded during low 
tide by species of green algae, which may be raising the oxygen-content; 
of the sea-wat^r and by their photosynthetic activity may be turning 
the sea-water more alkaline. 

The acidity of the mangrove soil throughout the year, except the 
monsoon, is according to Doyne and Granville, (6) due to the forma- 
tion of water soluble compounds, like probably the ferrous-sulphide 
which is present in the soils in their natural state. The slow oxidation 
of these soils may be undergoing in the hot season from ferrous to ferric 
sulphide and then the sulphide is hydrolysed to ferric-hydroxide and 
sulphuric acid. Further the tendency towaids acidity of these mangrove 
soils is due to the liberation of exchangeable hydrogen by the cations 
present in the salt-water. ^ 

Though all the detailed analysis of the mangrove soils, on the lines 
as described by the same authors, could not be done in the present 
investigation, the results obtained here clearly confirm their statement 
namely tendency towards the acidity during these seasons in which the 
soil is exposed to oxidation. 

It is interesting to mark that the average pH values of the cell-sap 
for the monsoon, the cold and the hot seasons are 6*04, 6*88 
and 6*99 respectively (Table 4). This would indicate that in the 
monsoon the cell-sap becomes less acidic than in other seasons, and this 
might be explained by saying that in the hot and the cold seasons the 
^adual chailgc towards acidity corresponds to the accumulation of 
sodituftt salts as preidously sho\^ (2) and thereby leads to a gradual 
increase in ostnoik pressure. 
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• ^ecl of Tides on the pH: — It was shown previously (2, 12) that the tides 
have an effect on the concentration of the cell-sap of the sea-water and 
soil-solution. Naturally when the concentration is altered the correspon- 
ding changes in pH of the sea-water must take place and this is found to 
be the case in the present investigation. When the graphs of the tides 
(2 & 12) and the pH values (Figs. 1 & 2) are compared it is apparent that 
the latter runs parallel to that of the low tide. That this should be so 
can be explained on the fact that at low tide the concentration of the 
sea-water increases as previously shown (2) due to (I) the photosynthe- 
tic activity of the plankton and algae (8) and (II) greater surface for 
evaporation. When the concentration of the sea-water is thus affected, 
pH also changes correspondingly. But this in turn affects correspondingly 
tke pH concentration of the oell-sap i.e. at low tide the value shifts 
towards neutral from the acidic side. 


On the other hand, the soil-solutions show a tendency towards 
greater acidity and this is obviously so, as is proved by Doync (6) for, 
due to the exposure the mangrove soils tend to become more acidic. 


The above conclusions drawn from general graphs (Figs. 1 & 2) arc 
further proved from the following experiments in which the differences 
due to tides on the same day are recorded. 


Table 5 
pH values 



■ 

Sea-water 

Soil-Solution 

Leaf Cell-sap 

inHtO 

in KCl 

i 

High Tide 

7*95 

6-68 

704 

6*97 

Low Tide 

8-20 

1 6*56 

6-76 

6-17 


From the above table 6 it is clear that the tides do exert an in- 
fluence on the Hydrogen-ion concentration of different solutions. The 
high tide causes the pH values of the cell-sap, and 

sea-water to decrease and a low tide, to increase. 


Difference in pH of the Cell-sap of Adult and Toung Leaves : — -It will be seen 
from Table 6 that there is not appreciable difference between the values 
of the pH of the adult and young leaves. However little difference 
there may be it is to be noted that in all cases the pH values of the young 
leaves are always slightly higher than those of the adult ones showing 
thereby the less acidic nature of the cell-sap; and this is supported by 
the fact of lesser concentration of the cell-sap (as per our previous work) 
(2) in the young leaves. The results are given irf the following table. 
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Table 6 


Date 

1. 

pH of the Ccll-sap of 
Adult Leaves 

pH of the Cell-sap of 
Young Leaves 

e * 10*39 

6*68 

6*92 

13 - 10-39 

6*00 

6*19 

20 ‘ 10*39 

6*89 

6*99 

2610*39 

6*20 

6*24 

2 * 11*39 

5*88 

6*96 

8 * 11*39 

6*73 

5*94 

17 * 11*39 

6*11 

0*32 


f/j 


Conclusions 


(1) As no study was so far made to find out the relationship existing 
between the pH of the cell-sap, soil solution and sea-water, it was under- 
taken and forms part of this investigation into the general ecology of 
the mangrove vegetation of the Bombay and Salsette Islands. 

(2) The H-ion concentiation of the above solutions were determined 
elcctrometrically by the Pehave apparatus of Hartmann and Braun. 

(3) After due precautions of extractions, the pH of the cell-sap of 
the leaves of Avicennia ^Iba, samples of soil solution (in Hg O and KCl) 
and sea-water weie determined. 

(4) The mean yearly pH values of the above solutions were foimd 
respectively to be 5*95, 6*85, 6*69 and 8*22. 

(6) The mean values of the same solutions during monsoon arc 
6*05, 7*03, 6*71 and 8*24; during the cold season are 5*88, 6*81, 
6*71 and 8*23 and during the hot season are 5*99, 6*67, 6*62 and 8*12 
respectively. The reason why the pH values are high in monsoon 
than those of other seasons is already explained by saying that due to 
(Ulution of the sea-water the corresponding changes occur in the results. 

(6) The pH of the cell-sap, soil solution and the sea-water is in the 
following decreasing order : — 

Cell-sap h Soil-solution h Sea-water, i.e., the ccll-sap is 

distinctly acidic, the soil-solution is nearly neutral and the sea-water is 
distinctly alkaline. 

(7) The seasonal and climatic factors like rainfall and temperature, 
which affect the concentration of the sea-water, soil-solution and the 
cell-sap, are also responsible for the corresponding changes in the pH of 
these substances; and this is natural as the pH is dependent upon the 
concentration. 
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BOOK REVIEW 


Tk Dissection of ike Crayfish, By R. H, Whitehouse and A. J. Qrovc. University 
Tutorial Press, London, 1947. 

T his handy Laboratory guide is the latest in the series of Practical Zoology Manuals 
written by the authors. 

The first chapter gives valuable advice about the Laboratory methods and stresses 
the importance of making drawings from personal observations and of keeping complete 
record of work — an advice which is today , needed by the students working for i:Jur 
University Examinations. 

The treatment of the subject is very helpful as text-book knowledge and simple, 
clear directions for the manipulations arc given along with excellent photographs and 
labelled diagrams of the successive systems to be exposed, for example, the green gland 
which is so confusing to the student. 

Even though there are some minor differences in the structure of Astacus treated 
in the book and Panulirus studied by our students, the book can be conveniently used 
as a useful laboratory guide to study the animal, as a matter of fact, any animal — as it 
should be studied by the student. 

One cannot but help thinking that good books dealing with Indian Fauna are very 
few. This book will surely serve as an excellent model for writing laboratory manuals 
about the Indian types of animals studied in our University. 

C’ 


S. B. Ranads 



BOOM KBOBIVBD 


47 


BOOKS RECEIVED 

Bibliography ^ Birds — Vol. 26, Part 3, Subject Index by R. M. Strong, Zoological 
Series, Field Museum of Natural History, Chicago. 

Publications of the Council for Scientific and Industrial Research, Commonwealth of 
Australia ; 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. XGVIII, 1946, 

Pedogenesis following the Dissection of Lateritic Regions in Southern 
Australia, by C. G. Stephens, Bulletin No. 206. 

Preliminary Survey of the Natural Pastures of the New England District 
of New South Wales and a General Discussion of their Problems, by 
R. Roe, Bulletin No. 210.* 

Relative Importance of Live Sheep and of Carrion as Breeding Grounds 
for the Australian Sheep Blowfly Lucilia Cuprina, the, by D, F. Water- 
house, Bulletin No. 217. 

Studies of the Physiology and Toxicology of Blowflies, by D. F. Water- 
house, Bulletin No. 218. 

Water Retting of Flax, the, by W. L. Grecnhill and Jean F. Couchman, 
Bulletin No. 211. 

of the University of Queensland, Department of Biology : 

Animal Behaviour and Heat Regulation in Hot Atmospheres, by K. W. 
Robinson and D, H. K. Lee. ^ 

Hair Tracts in Monotremes, their Relationship to the Ma mm alian Primi* 
live Condition, the, by W. Boardman, Vol. II, Nos. 6, 6, and 7. 

Human Climatology and Tropical Settlement, by Dellas H. K. Lee. 
Studies of Queensland Mosquitoes, Part I and II, by Elizabeth M. Marks. 

Reprints from Fieldiana-Zoology, Chicago Natural History Museum : 

Sheath-Tailed Bat of the Palace and Marshall Islands, the, Vol. 31, 

No. 8, Jan. 1947. 

South American Rodents of the Genus Neotomys, by C. C. Sanborn, Vol. 31, 

No. 7, Jan, 1947. 


-from the Notulae Naturae of the Academy of Natural Sciences of Philadelphia : 

Anatomy and Systematic Position of Myzobdella, Lugubris Leidy (PBrudmia), 
the, by J, P. Moore, No. 184, November 1946, 

Birds of Mona Island, the, by J. Bond, No. 176, May 1946. 

Description of a Deep-water (Chaunacidac) from off New Jersey, by H. W# 
Fowler, No. 180, June 1946. 

Diatoms from Patschke Bog, Texas, by R. Patrick, No. 170, February 1946. 

Gastropod of the Genus Velates from the Florida Eocene, the, by H. G. 
Ricbardt, No. 177, May 1946. 

Genus Monoclona Milk (Diptera: Mycetopbilidae), the, by Elizabeth G. 
Fisher, No. 176, May 1946, 


New Crustaceans from the Lodkatong of Sericsi by W« Becki 

No. 189^0ctob^ 1944f 



joimNAt Of THf mwMwsmt ot 

New Ordovician^ Asaphid Trilobite from Pennsylvania, a. by B. F. HowcSil. 
No. 164, January 1940. 

New Pemphilidine Wasps, with Notes on previously described forms, I. Ectem- 
nius (Hymenoptera : Sphecidae), No. 171, March 1946.* 

New Pipunculus from Africa (Pipunculidae, Diptera) , a, — Zoological Results 
of the George Vanderbilt African Expedition of 1934, by W. F. Rapp, Jr., 
No. 178, June 1946. 

New Species of Fossil Shark from New Jersey, a, by M. Dorothy Reed, 
No. 172, March 1946. 

Notes on a Collection of Fishes from Trinidad, by H. W. Fowler, No. 166, 
January 1946. 

Notes on Bahama Fishes with a Description of a New Jaw Fish (Oposthofna- 
thidac), by H. W. Fowler, No. 181, June 1946, ^ 

Notes on Birds of Northern Siam, by H. G. Deignan, No. 173, May 1946. 

Notes on Columbian Birds, Part III — Columbian Zoological Survey, by R, 
M. de Schauensu, No. 163, January 1946. 

Notes on Columbian Birds, with Description of New Forms, Further, Part 
IV — Columbian Zoological Survey, by Teng-Chicn Yen, No. 167, Febru- 
ary 1946. 

Notes on Columbian Crows, Wrens and Swallows, Part II — Columbian Zoolo- 
gical Survey, by R. M. de Schauensu, No. 161, January 1946. 

Notes on the Anatomy of Australian and Galapagos Bulimulidae (Mollusca, 
Palmonata), b)i H. A, Pilsbry, No, 168, February 1946. 

Notes on Two Collections of Birds from North-Central Siam, by H. G. 
Deignan, No. 174, May 1946. 

On Lower Cretaceous Fresh-Water Mollusks of Sage Creek, Wyoming, by 
Teng-Chicn Yen, No. 166, February 1946. 

On Some Forms of Pams Major Found in Eastern and Southern Asia, by R. 
M. de Schauensu, No. 169, Fcbmary 1946. 

Species of Stemodia and Galvezia (Scrophulariaceae) on the Coast of Ecuador 
and Northern Peru, by F, W. Pennell, No. 179, June 1946. 

Types Specimens of G. B. Adam*s Jamaican Species of Vitrinella, the, by 
H. A. Pilsbry, No. 162, January 1946. 






